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DEMONSTBATiON  OF  BACTERIA 
IN  ANniAL  TISSUES. 


CHAPTER  I. 

PREPARATION  OF  THE   SECTIONS. 

As  it  would  be  quite  impossible  to  answer  in  any  detail  tbe 
frequent  inquiries  which  have  been  made  of  me  from  time  to 
time  upon  the  subject  of  the  best  method  of  demonstrating 
bacteria  in  the  tissues,  I  have  determined  to  publish  in  the 
following-  pages  a  short  resume  of  the  methods  which  I  have 
lately  used  in  making  bacteriological  preparations,  as  well  as 
an  account  of  the  complete  technique;  of  course,  it  being  un- 
derstood that  the  methods  here  described  cannot  be  spoken  of 
as  settled  once  and  for  all. 

The  difficulties  which  I  myself  had  at  first  to  overcome  in 
this  department  were  considerably  increased  b^^  the  want  of  a 
guide  which  entered  fully  into  the  detail  of  the  procedures. 
As  such  a  guide  has  not  up  to  the  present  time  appeared,  I 
think  I  may  render  service,  especially  to  those  who  have  only 
just  entered  upon  this  field  of  work,  by  furnishing  an  exact 
and  detailed  explanation  of  the  technique  employed,  together 
with  the  description  of  the  methods,  which  would  enable  an}^- 
body  to  perfect  himself  therein  without  a  great  loss  of  time. 
The  very  numerous  publications  on  the  methods  of  staining 
render  it  all  the  more  difficult  for  the  beginner  to  make  a 
proper  selection,  and  at  any  rate  very  much  time  and  trouble 
are  required  for  the  purpose.  It  must,  therefore,  be  useful  to 
him  to  possess  such  a  guide  as  will  enable  him  in  the  shortest 
possible  time  to  obtain  his  principal  aim — that  is  to  say,  to  be 
able  to  demonstrate  all  the  well-known  micro-organisms  in 
animal  tissues.     Later  on  it  will  be  his  business,  by  compar- 
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ing-  these  with  other  methods,  to  attain  to  an  independent 
judg-ment,  and  with  this  knowledg-e  lie  will  be  able  to  com- 
mence invesfcig-ations  upon  his  own  account. 

In  order  to  render  this  g"uide  as  practical  as  possible,  I  have 
excluded  all  theoretical  considerations,  and  have  restricted 
myself  to  the  most  essential  points.  I  have  also  only  directed 
detailed  attention  to  the  three  nuclear  staining  d^^es,  viz., 
methylen  blue,  fuchsin,  and  hexamethyl  violet,  since  they  are 
perfectly  sufficient  for  the  demonstration  of  all  the  at  present 
well-known  bacteria.  I  always  endeavor  to  preserve  the  tis- 
sue as  much  as  possible  intact,  and  so  I  prefer  to  use  as  a 
means  of  removing  the  first  dye,  solutions  of  other  dyes,  or 
when  this  is  not  possible,  weaklj^  acidulated  water;  while  alco- 
hol is  restricted  as  much  as  possible  to  purposes  of  dehydration. 

I  would  especially  direct  attention  to  a  few  apparently  in- 
significant modifications  of  the  hitherto  employed  methods — 
e.g.,  the  lifting  up  and  spreading  out  of  the  sections  on  cover- 
glasses  (avoiding  the  use  of  filter-paper),  and  thus  transferring 
them  to  the  slide.  This  procedure  not  only  saves  time,  but 
also  avoids  the  risk  of  the  introduction  of  foreign  impurities. 

The  formulae  for  making*  the  composite  stains  are  inserted 
at  the  end  of  the  book  as  a  separate  chapter,  in  order  not  to 
burden  the  text  with  the  description  of  the  methods  of  prep- 
aration, and  to  make  their  preparation  clear  and  simple. 

No  one  wishing  to  undertake  the  microscopic  bacteriologi- 
cal examination  of  tissues  can  do  so  without  a  microtome  of 
some  kind.  The  choice  of  a  microtome  is  not  an  easy  one. 
I  m3^self  have  entirely  passed  over  the  larger  and  more  com- 
plicated kinds,  and  have  adopted  one  which  is  simple  but  at 
the  same  time  solid — i.e.,  the  freezing  microtome  of  Katsch,  of 
Munich  (see  Chapter  II.),  It  is  arranged  for  cutting  sections 
of  tissues  imbedded  in  different  ways.  As  this  instrument 
has  been  sufficient  for  me  for  years,  I  will  not  presume  to  pro- 
nounce an}'  opinion  upon  others.  I  should,  however,  like  to 
say  that  the  chief  thing  will  ahvays  be  to  have  a  complete 
mastery  over  whatever  instrument  one  adopts,  and  not  to  be 
too  apt  to  ascribe  failures  to  the  fault  of  the  instrument  em- 
ployed. 

With  regard  to  the  various  waj's  of  imbedding  the  mate- 
rial to  be  cut,  I  have  after  various  trials  of  other  methods  al- 
Avaj^s  returned  to  that  of  freezing  (see  Chapter  II.),  because 
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it  is  indisputably"  the  simplest  and  because  it  is  quite  sufficient 
for  our  purpose,  especially  after  one  has  overcome  the  first 
technical  difficulties  of  its  use  and  has  comprehended  the  rea- 
son of  the  failures  frequently  occurring-  in  the  hands  of  be- 
ginners. 

It  is  always  of  advantag^e  to  harden  the  material  (see  Chap- 
ter II.)  in  which  the  micro-organisms  are  to  be  demonstrated 
first  of  all  in  alcohol,  according-  to  the  usual  methods,  that  is 
to  say,  when  this  is  possible.  If  we  have  to  do  with  parts  of 
the  central  nervous  system  which  have  been  hardened  in  prep- 
arations of  chromium,  the  hardening  reagent  must  be  thor- 
oughly extracted  from  the  tissue  before  cutting. 

The  method  of  cutting-  fresh  material  without  preliminary 
hardening  is  to  be  used  only  in  those  cases  where  a  very  rapid 
preliminarj'  diag-nosis  is  required.  The  sections  in  such  a  case 
must  be  placed,  after  having  been  cut,  in  0.75  per  cent  saline 
solution,  and  must  be  transferred  from  it  upon  a  i^roperly  bent 
platinum  spatula  or  section  lifter  into  absolute  alcohol  for  de- 
hydration and  hardening- — a  proceeding  which  requires  prac- 
tice and  patience  for  its  proper  accomplishment  on  account  of 
the  shrivelling  of  the  section  which  most  likely  occurs. 

If,  however,  the  material  used  has  been  thoroughly  hard- 
ened before  cutting,  the  difficulties  in  making-  the  sections  are 
much  lessened.  A  preliminary  hardening  of  the  material  then 
is  presupposed  in  the  following  remarks  upon  the  use  of  the 
freezing  microtome. 

Use  of  the  Freezing  Microtome. 

After  the  hardened  material  has  been  divided  into  pieces 
of  about  2  mm.  thick  and  not  more  than  10  mm.  long,  it  is 
necessary  to  place  as  many  of  them  as  are  to  be  cut  at  one 
time  in  a  large  basin  of  water,  to  remove  the  alcohol. 

If  the  temperature  of  the  water  in  which  they  are  placed 
is  about  30°  R.,  the  extraction  of  the  alcohol  takes  place  more 
quickly,  so  that  the  pieces  are  ready  for  freezing-  and  cutting" 
in  an  hour,  whereas  if  cold  water  is  used,  three  or  four  hours 
at  least  are  required  for  the  thorough  removal  of  the  spirit. 
Unless  the  alcohol  is  thoroughlj^  removed,  the  freezing-  is  diffi- 
cult and  the  thawing  is  so  quick  as  to  allow  hardly  any  time 
for  the  cutting-.     The  material  when  placed  upon  the  plate  of 
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the  microtome  should  present  if  possible  an  ang-ie  to  the  edg-e 
of  the  knife,  and  should  be  pressed  down  with  a  small  weight. 
The  margins  should  be  moistened  with  water  by  means  of  a 
long-handled  camel-hair  brush,  and  the  moisture  should  ex- 
tend for  some  little  distance  around  the  specimen  to  be  cut,  in 
order  that  the  exact  moment  of  freezing  and  thawing  may  be 
observed.  It  is  essential  to  apply  the  ether  spray  so  exactly 
that  too  low  a  temperature,  whereby  the  material  is  rendered 
too  hard  for  cutting,  is  not  reached;  for  only  just  below  the 
thawing  point  is  the  temperature  such  that  the  consistency 
of  the  material  is  fit  for  cutting.  This  point  is  attained  by 
the  following-  method :  First  of  all  one  allows  the  spray  to 
play  upon  the  under  surface  of  the  plate  until  the  material  is 
firmly  frozen  on  to  it,  and  then  removes  the  weight.  One 
then  waits  patientlj?^  until  the  water  which  surrounds  the  tis- 
sue upon  the  plate  as  a  control  thaws,  after  which  so  many 
jets  (5  or  6)  of  the  spray  are  applied  as  are  necessary  for  the 
complete  freezing-  of  the  material.  Thej^  are  repeated  as  often 
as  may  be  required  until  the  whole  thickness  of  the  material 
is  properly  frozen,  of  which  one  can  easily  satisfy  one's  self  by 
the  application  of  a  needle.  After  reg-ulating  the  position  of 
the  plate,  one  takes  hold  of  the  metal  block  to  which  the  knife 
is  fixed  at  an  angle  of  45",  moistens  the  upper  surface  of  the 
knife  with  water  by  means  of  a  camel-hair  brush,  and  first  of 
all  cuts  a  smooth  surface.  If  the  knife  slips  oyer  the  material 
without  cutting-,  the  failure  depends  either  upon  the  position 
of  the  plate  or  upon  the  m-aterial  having  been  frozen  too  hard. 
In  the  latter  case  it  is  sufficient  to  slightly  moisten  the  sur- 
face of  the  material  with  the  brush  in  order  to  remedy  the  de- 
fect and  so  to  make  the  specimen  fit  for  cutting.  A  failure  is 
apt  to  make  one  believe  that  the  plate  is  boo  low,  and  very 
often  induces  one  to  screw  it  up  further,  and  too  thick  sections 
result.  When  cut  the  sections  generally  roll  up  and  lie  upon 
the  upper  surface  of  the  knife.  They  should  be  lifted  off  from 
the  knife  with  a  brush  and  placed  in  water  in  a  small  basin. 
This  ought  to  be  done  with  each  individual  section  if  it  hang 
down  over  the  edge  of  the  knife  to  the  slightest  extent,  but  if 
not  the  section  which  follows  pushes  the  preceding  one  farther 
up  the  knife,  and  in  this  way  it  is  possible  to  make  a  whole 
series  of  sections  quickly  one  after  the  other,  and  one  may 
transfer  them  with  one  sweep  of  the  brush  into  water,  which 
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must  be  done  as  soon  as  the  last  section  comes  to  lie  over  the 
edge  of  the  knife.  While  the  rig'ht  hand  manages  the  knife 
and  the  brush,  the  left  attends  alternately  to  the  raising"  of 
the  plate  and  to  the  spray.  To  regulate  the  latter  properly 
is  one  of  the  most  difficult  but  at  the  same  time  one  of  the  most 
important  parts  of  the  whole  process,  as  one  sees  if  one  has 
attained  to  a  proper  comprehension  of  the  fundamental  con- 
dition of  success — i.e.,  the  attaining  of  the  proper  degree  of  cold 
for  cutting  the  material.  As  soon  as  the  water  upon  the  plate 
begins  to  thaw,  three  to  five  jets  of  the  spray  suffice  to  freeze 
it  again  and  to  make  further  cutting  possible.  It  certainly 
requires  some  practice  to  direct  one's  attention  not  only  to  the 
cutting,  but  also  to  the  degree  of  temperature  of  the  plate,  and 
it  is  on  account  of  the  attention  necessary  that  it  sometimes 
happens  with  beginners  that  thawing  will  be  unperceived  and 
the  knife  will  push  before  it  the  partially  thawed  material.  An 
accident  of  this  kind  can  easily  be  remedied,  since  it  sufiices  to 
replace  the  material  in  proper  position  and  to  allow  it  to  freeze 
afresh.  The  cutting  of  too  hard  material,  however,  produces 
complete  failures.  If  sections  fall  from  the  knife  upon  the 
plate,  they  naturally  freeze  to  it,  and  no  attempt  should  be 
made  to  remove  them  until  thawing  takes  place.  The  sections 
can  be  made  of  the  utmost  thinness  if  such  be  desired.  With 
some  material,  however,  sections  which  are  too  thin  cannot 
well  be  used;  thus,  for  instance,  sections  of  intestine  which 
are  too  thin  do  not  stand  the  transference  from  the  alcohol 
into  the  aqueous  solution  of  the  dye,  as  the  mere  diffusion 
streams  which  are  prod  need  under  such  conditions  are  suffi- 
cient to  tear  them,  and  this  indeed  occurs  with  all  loosely-con- 
nected material.  It  follows  that  in  such  cases  the  sections 
must  be  cut  rather  thicker.  Some  experience  is  required  to 
regulate  the  thickness  of  the  section  according  to  the  material 
used.  Again,  I  should  like  to  call  attention  to  the  fact  that 
not  only  the  slipping  of  the  knife  at  the  beginning  of  the  pro- 
cedure, but  also  unequal  thickness  of  sections,  by  which  they 
appear  striated  from  being  alternately  thin  and  thick,  arises 
from  the  material  having  been  frozen  too  hard.  The  sections 
are  in  the  latter  case  apt  to  break  asunder  in  small  streaks. 
All  this  may  be  'easily  prevented  by  attention  to  the  rules 
which  have  been  given  above.  The  bottle  which  is  sometimes 
placed  below  the  microtome  to  catch  the  ether  is  quite  super- 
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fluous,  for  if  the  application  of  tlie  spray  be  properl}^  attended 
to,  no  ether  flows  out.  Before  speaking-  of  the  further  treat- 
ment of  the  sections,  it  will  be  as  well  to  make  a  few  remarks 
upon  the  kind  of  glass  dishes  to  be  used.  Watch-glasses  are 
to  be  avoided  as  unsuitable  for  the  work.  Two  sizes  of  solid 
g-lass  dishes  (see  Chapter  II.),  such  as  are  used  as  salt- 
cellars, made  b}'  hollowing  out  square  blocks  of  glass,  are  to 
be  recommended,  and  also  thick-walled  round  dishes  of  5.5  cm. 
diameter  and  11  mm.  in  depth,  not  including  the  thickness  of 
the  g-lass  itself.  The  solid  glass  dishes  are  only  to  be  used  for 
stained  alcohol,  ethereal  oils,  and  anilin  oil,  the  others  are  for 
watery  staining-  solutions,  alcohols,  etc.  As  reg-ards  the  lat- 
ter dishes,  before  all  things  it  is  necessary  that  the  margins 
be  not  too  high,  as  otherwise  the  treatment  of  the  sections 
with  glass  needles,  forceps,  etc.,  would  be  difficult.  When  the 
sections  which  have  been  made  in  the  way  before  described 
are  looked  at  more  closely'-,  it  will  be  seen  that  only  a  small 
number  have  spread  themselves  out  in  the  water,  the  others 
being-  partly  so  spread  out  or  not  at  all.  The  transference  of 
the  sections  into  absolute  alcohol  is  to  be  done  in  this  way. 
Next  to  the  dish  containing-  the  sections  there  should  be  placed 
two  others  upon  a  slate,  one  of  which  is  filled  with  water,  the 
other,  up  to  one-third,  with  absolute  alcohol ;  besides  these  an- 
other solid  glass  dish  is  placed  near  filled  with  alcohol.  First 
of  all  the  sections  which  have  already  spread  out  are  caught 
up  upon  a  blunt-pointed  glass  needle  drawn  out  to  4  mm.  in 
thickness  and  are  placed  in  water;  they  should  be  rolled  up 
upon  the  needle  in  the  water  in  one  direction  so  as  to  be  un- 
rolled in  the  alcohol  in  the  opposite  direction.  With  some  prac- 
tice this  can  be  done  easih'  if  attention  is  paid  to  the  following 
points.  The  section  is  allowed  to  spread  itself  out  in  water, 
it  is  then  rolled  up  by  bringing  the  needle  under  the  margin 
and  lifting  it  gently  up,  and  when  it  is  quite  without  folds, 
rolling  it  up  by  a  turn  of  the  needle.  All  the  movements  con- 
cerned in  this  operation  must  be  delicately"  done  with  the  fin- 
gers only,  not  witli  the  arm.  In  order  to  facilitate  the  uut 
rolling  in  alcohol  it  is  of  advantage  to  carry  out  the  rolling 
up  in  such  a  way  that  the  margins  of  the  sections  lie  as  little 
as  possible  over  one  another,  and  thus  the  needle  must  not  be 
thinner  than  is  mentioned  above.  Difficulties  arise  here  only 
with  ver3"  sticky"  material.     The  act  of  rolling  off  in  the  alco- 
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liol  is  induced  by  a  g'entle  moving-  to  and  fro  of  the  needle  in 
it,  till  part  of  the  section  is  floating-  and  the  rest  is  rolled  off 
by  a  turning-  movement  (this  is  only  done  with  the  fingers). 
During-  the  act  the  needle  must  not  be  kept  at  one  place,  but 
must  be  gently  moved  in  the  alcohol  from  left  to  right  or  vice 
versa  according-  to  the  position  of  the  floating-  part;  in  this 
way  the  sections  are  spread  out  smoothly.  When,  now,  all 
the  sections  which  had  spread  themselves  on  the  water  have 
been  transferred  to  the  alcohol,  there  yet  remains  the  spread- 
ing- out  of  those  which  have  remained  rolled  up.  This  is  done 
in  the  simplest  possible  way;  the  sections  are  taken  one  by 
one  with  the  glass  needle  out  of  the  water  and  dipped  for  a 
few  moments  in  alcohol  in  the  dish  and  then  transferred  again 
to  water;  through  the  diffusion  streams  thus  set  up  the  sec- 
tions are  carried  to  and  fro  on  the  water  and  at  least  one  part 
spreads  out  perfectlj^,  and  they  can  be  thus  transferred  to  al- 
cohol in  the  Avay  above  described.  If  any  sections  should  still 
remain  which  are  not  spread  out  they  have  as  a  rule  a  small 
part  which  is  unrolled,  and  if  this  is  the  case  we  can  easily 
succeed  in  getting  the  needle  under  this  part  and  then  in  un- 
rolling so  as  to  dip  it  again  with  the  unrolled  margin  upper- 
most in  alcohol,  while  at  the  same  time  one  taps  the  margin 
of  the  dish  with  a  needle.  The  section  on  its  transference  into 
water  must  lie  upon  the  surface,  because  the  spreading  out 
can  only  take  place  there,  and  the  unrolled  margin  must  al- 
ways be  uppermost.  Should  an}^  sections  remain  even  now 
which  are  not  properly  spread  out,  one  must  make  use  of  steel 
needles  and  try  to  unroll  them  directlj^;  this  is  generallj'^  a 
thankless  and  tedious  task,  and  unless  the  material  is  very 
precious  it  is  best  to  throw  these  remaining  sections  away. 
If  a  large  number  of  sections  has  been  transferred  from  the 
water  into  the  alcohol,  and  if  53^  these  means  the  alcohol  has 
become  diluted,  it  is  advisable  to  employ  new  alcohol  for  the 
process  of  dehj'dration,  since  the  more  completely  the  sections 
are  dehydrated  the  more  thoroughly'  does  the  aqueous  solu- 
tion of  the  dye  used  for  staining  penetrate;  the  lively  diffusion 
streams  which  are  set  up  causing  the  watery  stain  to  occupy 
the  position  formerl^^  held  by  the  alcohol. 


5 1 8  The  Demonstration  of  Bacteria. 

The  Staining  op  the  Sections. 

Although  it  is  sometimes  possible  to  see  under  the  micro- 
scope even  single  unstained  fission  fungi  lying  in  the  tissues, 
it  is  absolutel}^  necessary,  for  more  exact  examination,  previ- 
ously to  stain  them  so  that  they  are  sharply  defined  from  the 
surrounding  tissues.  For  this  purpose  anilin  colors  are  used, 
and  of  these  there  is  not  one  which,  when  applied  properh% 
cannot  stain  the  bacteria.  This,  however,  is  not  alone  suffi- 
cient, for  the  chief  desideratum  is  to  stain  them  differently 
from  their  surroundings,  and  if  anilin  colors  after  the  first 
trials  are  regarded  as  unsuitable,  it  is  because  one  does  not 
understand  the  proper  way  to  differentiate  the  bacteria  in  sec- 
tions which  had  been  diffusely  stained  with  them.  The  pro- 
cedure of  staining  is  under  some  circumstances  very  easy,  and 
under  other  circumstances  very  difficult.  It  is  a  question  not 
only  of  bringing  into  view  all  the  micro-organisms,  but  also 
the  ascertaining  with  exactness  their  relations,  and  this  is 
only  possible  when  by  particular  methods  we  are  able  to  make 
each  individual  part  of  the  tissue  so  distinguishable  from  an- 
other that  they  in  some  way  become  also  sharply  defined  from 
their  surroundings.  Putting  aside  the  staining  methods  which 
were  designed  from  the  very  first  to  stain  the  micro-organisms 
of  a  tissue  only,  leaving  the  other  parts  unstained,  attention 
has  been  till  now  devoted  almost  exclusively  to  what  are  called 
good  nuclear  stains.  These  stains  have,  it  is  true,  many  ad- 
vantages where  only  a  good  view  of  the  tissue  is  required;  the 
disadvantage  that  the  micro-organisms  are  covered  by  deeply- 
stained  nuclei  cannot,  however,  be  denied.  For  bacteriologi- 
cal purposes  it  is  essential  above  all  things  to  make  the  nuclei 
distinguishable  from  the  other  parts  of  the  tissue,  and  I  have 
tried  to  accomplish  this  end  by  methods  which  would  stain 
the  nuclei  brightly,  and  the  protoplasm  of  the  cells  somewhat 
more  darkl3^  Such  a  method  in  no  way  interferes  with  the 
power  of  distinguishing'  the  different  tissues,  but  the  covering 
of  any  stained  micro-organism  by  dark  nuclei  is  avoided.  As 
a  proof  of  bacteria  in  the  vessels,  this  is,  of  course,  of  no  great 
importance,  but  it  is  for  the  cases  in  which  the  organisms  lie 
in  the  cells  or  between  them  in  cell-accumulations,  as  is  the 
case,  for  example,  in  tuberculous  nodules.  In  such  cases  we 
can  easily  show  by  comparative  trials  that  preparations  in 
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which  the  nuclei  are  brig-htly  stained,  many  more  micro-organ- 
isms can  he  seen  than  those  in  which  the  nuclei  are  darkly 
stained.  It  is  not  the  place  to  enter  here  into  the  chemical 
and  physical  processes  which  take  place  during-  the  staining; 
it  is  sufficiently  evident  that  it  is  not  a  mere  mechanical  de- 
posit of  staining-  stuffs.  Tliis  is  proved  by  the  marked  changes 
which  often  appear  to  occur  to  the  stains  whereby  new  colors 
are  produced,  which  appear  in  man}''  parts  of  the  tissue.  I 
will  mention  onl}^  the  violet  color  of  the  fat-cells  (Mastzellen) 
when  the  tissues  are  stained  with  methylen  blue.  Indeed,  our 
knowledge  of  physiological  chemistry,  as  well  as  of  the  so 
highly  complicated  anilin  compounds,  is  not  enough  to  enable 
us  to  set  up  a  sufficiently  supported  hypothesis  which  would 
be  of  practical  use  as  one  to  work  with,  although  I  do  not  by 
any  means  wish  to  diminish  the  scientific  value  of  having  such 
a  working-  hypothesis.  I  have  thus  contented  myself  with 
paying-  attention  to  the  clearer  and  intelligible  physical  pro- 
cesses, and  not  without  result.  Starting-  from  the  supposition 
that  the  stain  deposits  itself  in  the  interior  of  the  tissues  as 
such,  and  that  it  is  fixed  in  it  in  different  ways  in  different  parts, 
according'  to  the  reaction  thereof,  I  always  give  the  prefer- 
ence to  those  methods  which  differentiate  in  a  way  most  spar- 
ing- of  the  tissue.  On  the  supposition  that  many  bacteria,  e.g., 
tubercle  bacilli,  take  the  stain  with  difficulty,  one  believed 
that  one  was  able  to  remedy  this  defect  by  a  long-  staining- 
(twenty-four  hours  and  longer),  as  well  as  by  an  increased 
temperature  of  the  staining'  fluid,  but  we  must  recollect  that 
by  such  procedures  the  tissue  is  so  over-stained  that  the  se- 
lective staining  is  ver}^  difficult,  and  the  deep  staining-  of  the 
bacilli  is  quite  illusory',  even  if  we  overlook  the  direct  disad- 
vantage of  damage  to  the  tissue.  M}^  opinion  is  that  the  diffi- 
cult stainability  of  some  fission  fungi  in  tissues  g-enerally  is 
not  proved ;  indeed  the  ease  with  which  they  take  up  the  color 
in  dry  cover-glass  preparations  militates  against  such  a  view. 
In  cases  where  failure  results  from  staining  for  a  short  time, 
the  fault  lies  in  the  process  of  differentiation  being  improperly 
applied.  Any  one  may  convince  himself  of  the  truth  of  this  by 
staining-  sections  containing  different  bacteria  in  weak  solu- 
tions without  applying  means  of  differentiation,  or  by  treat- 
ing- them  as  though  they  were  dry  cover-glass  preparations. 
Such  considerations  make  it  appear  most  advantageous  not  to 
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stain  too  deeply,  and  to  seek  some  indifferent  medium  for  ex- 
tracting- the  color  which  will  spare  the  tissue  as  much  as  pos- 
sible. Such  I  have  found  among-  the  anilin  dyes  themselves. 
At  first  I  considered  the  acid  staining  matters  only  of  much 
practical  value  for  this  purpose ;  later  on  I  found  among-  the 
basic  ones  some  with  similar  properties. 

I  found  a  further  weak  point  in  the  processes  hitherto  used, 
viz.,  the  dehydration  of  already  differentiated  sections  in  alco- 
hol, by  which  under  certain  circumstances  the  decolorizing- 
properties  of  the  fluid  must  have  had  a  very  bad  effect.  I 
tried  to  minimize  this  undesirable  accessory  effect  of  the  alco- 
hol by  adding  to  it  some  of  the  stain  in  which  the  sections  had 
been  previously  stained,  and  bj^  these  means  a  part  at  least  of 
the  staining-  matter  removed  by  the  alcohol  was  replaced. 
Afterward  anilin  oil  (see  Chapter  II.)  was  recommended  by 
Weigert  as  a  means  of  deh^^dration.  I  now  use  stained  or 
unstained  alcohol  only  for  the  removal  of  the  water  superfi- 
cially lying-  as  it  were  upon  the  sections  in  order  to  make  them 
spread  out  in  anilin  oil. 

The  alcoholic  solutions  of  the  acid  stains  showed  them- 
selves suitable  only  as  a  means  of  extraction  of  the  color  from 
the  tissues  in  cases  of  bacteria  which  retain  the  color  very 
firmly,  while  they  decolorized  the  others  just  as  quickly  as  they 
did  the  tissue  itself,  and  were  therefore  of  no  use  without  fur- 
ther processes.  In  such  cases  I  found  solutions  of  the  acid  and 
basic  staining'  matters  in  clove  oil  suitable,  which  latter  I 
finally  replaced  with  much  advantage  by  anilin  oil,  and  lat- 
terly I  have  made  use  of  this  material  onl3^,  either  pure  or 
containing-  staining  matters,  for  means  of  extraction,  dehydra- 
tion, and  double  staining-.  It  would  not  be  within  the  province 
of  this  short  guide  to  enter  into  a  description  of  the  very  nu- 
merous stains  which  I  have  used  during  my  researches — I  shall 
rather  limit  myself  to  the  chief.  To  discover  different  varia- 
tions will  not  be  difficult  if  attention  be  paid  to  the  essentials 
of  the  methods  described.  In  order  to  give  a  more  compre- 
hensive view  of  the  subject  I  will  discuss  seriatim  the  most 
important  stains,  and  leave  to  another  chapter  the  compo- 
sition of  the  various  staining  fluids,  means  of  extraction,  etc. 
The  figares  appended  refer  to  the  formulas  in  Chapter  II.  As 
the  nuclear  stains,  methylen  blue,  fuchsin,  hexa-methj'l  violet 
are  perfectly  sufficient  for  the  staining  of  bacteria  in  the  tis- 
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sue,  I  shall  limit  in\-self  therefore  to  these  only.  The  special 
description  of  the  technique  is  g-iven  once  for  all  with  methvlen 
blue. 

General  Remarks  about  Methylen  Blue. 

Methlyen  blue  is  indisputably^  the  most  prominent  among 
all  the  stains  used  for  fission  fungi;  it  is  the  only  one  with 
which  I  have  succeeded  in  staining  in  the  tissues  almost  all 
kinds  of  bacteria  which  have  come  under  m.y  hands  for  inves- 
tigation. We  had  not  yet  succeeded,  however,  by  the  use  of 
any  meth3den-blue  method  we  had  hitherto  tried,  in  bringing- 
into  view  leprosy  bacilli  in  the  tissues,  a  negative  quaht^-  of 
the  dj'e  which  might  be  made  use  of  to  distinguish  them  from 
tubercle  bacilli.  Likewise,  I  have  not  yet  succeeded  with  any 
methods  I  have  used  to  stain  with  it  the  glanders  bacilli,  ex- 
cept in  much  fewer  numbers  than  in  dry  preparations.  I  also 
failed  to  stain  with  it  the  bacilli  of  mouse  septicaemia. 

I  have  now  all  but  succeeded  in  overcoming  all  these  de- 
fects by  having  regard  to  the  principles  already  indicated. 
We  could  therefore  look  upon  the  methods  shortly  to  be  de- 
scribed as  of  general  application,  if  the  staining  of  leprosy  and 
mouse  bacilli  did  not  leave  something  to  be  desired,  as  not  all 
of  these  micro-organisms  in  the  section  are  stained,  and  the 
staining  is  frequentl^^  not  sufficiently  intense.  The  most  im- 
portant stage,  however,  has  been  attained,  and  the  possibility 
of  the  differentiation  of  these  bacilli  with  methylen  blue  has 
been  proved,  so  that  we  maj^  confidently  expect  in  the  future 
a  further  improvement  in  the  methods  of  using  the  stain.  The 
use  of  fuchsin  and  methyl  violet  cannot  3^et,  however,  be  quite 
obviated,  even  apart  from  the  point  of  view  of  differential 
diagnosis. 

Methods  op  using  Methylen  Blue, 

The  sections  which  are  in  alcohol  are  rolled  up  one  by  one 
with  the  glass  needle,  and  then  transferred  into  a  glass  dish 
Avith  carbol.  methylen  blue.  No.  1,  so  that  they  spread  out  in 
the  staining  solution,  which  is  easily  accomplished  by  a  rolling'- 
off  movement  in  the  opposite  direction.  Half  an  hour  is  con- 
sidered to  be  the  average  time  for  staining;  but  leprosy  ba- 
cilli require  at  least  one  to  two  hours.     Overstaining,  which 
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renders  the  difTerentiation  difficult,  does  not  often  take  place, 
even  if  the  sections  be  in  the  dye  for  twelve  hours  or  longer. 
As  a  mordant  I  only  use  the  5  per  cent  carbol.  water  and  a 
1  per  c«nt  solution  of  ammonium  carbonate.  The  sections 
are  taken  out  of  the  dye  and  rinsed  in  a  little  water  in  a  dish, 
and  in  order  that  this  may  be  done  so  that  the  sections  are 
uninjured,  lig-ht  should  be  transmitted  from  below.  A  small 
box,  open  at  the  side,  in  which  there  is  a  looking-g-lass,  placed 
diag'onally,  which  throws  the  lig-ht  upward  through  an  open- 
ing "made  in  the  lid,  is  useful.  The  sections,  rinsed  in  water, 
are  then  extracted  with  acidulated  water,  No.  2,  until  they  are 
of  a  pale  blue  color,  and  are  transferred  directly  into  a  basin 
of  i3ure  water,  after  a  rinsing  in  a  weak  solution  of  lithium 
carbonate.  No.  3.  This  action  is  most  important,  and  decides 
to  a  great  extent  the  final  result,  for,  however  eas^^  it  may  be 
in  the  majorit^^  of  cases  to  hit  upon  their  exact  degree  of  de- 
colorization,  it  is  as  difficult  in  individual  instances  to  extract 
neither  too  much  nor  too  little  of  the  color.  It  is  impossible 
to  lay  down  an  absolute  rule  as  to  how  long  a  time  is  neces- 
sary^ for  the  sections  to  remain  in  the  decolorizing  fluid;  it  de- 
pends much  upon  the  thickness  of  the  section  and  upon  its 
structure.  If  we  have  to  do  with  glanders  tissue,  for  instance, 
we  must  pay  attention  to  the  color  of  the  blood-vessels,  if  we 
wish  to  see  the  bacilli  which  they  contain;  but,  on  the  other 
hand,  no  regard  need  be  paid  to  them  if  we  are  on  the  look-out 
for  bacilli  in  the  surrounding  tissue.  It  is  impossible  to  prop- 
erly differentiate  nodules  consisting  of  cells  and  other  tissue 
at  one  and  the  same  time;  it  is  necessary  to  make  special 
preparations  for  each  purpose.  If  the  sections  are  ^qvj  thin, 
or  if  the3^  have  not  taken  much  stain  for  some  other  reason, 
momentary  dipping  of  them  in  the  acidulated  water  suffices 
for  difTerentiation,  and  it  is  to  be  recommended  that  the  sec- 
tions be  not  allowed  to  get  ofT  the  needle,  but  that  they  should 
be  moved  constantly  to  and  fro,  until  sufficient  of  the  color  has 
been  extracted,  for  it  is  only  by  the  complete  removal  of  the 
excess  of  stain  that  the  required  degree  of  decolorization  can 
be  hit  upon.  If  bacilli  are  lying  in  the  midst  of  tissue  with 
strongly  stained  nuclei — e.g.,  in  glanders  nodules — their  definite 
differentiation  becomes  verjr  difficult,  as  the  nuclei  retain  their 
stain  in  the  extracting  medium  almost  as  firmly  as  the  bacilli. 
At  any  rate,  the  extraction  of  the  color  must  also  be  here  car- 
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ried  on,  till  a  transparent  pale  blue  tone  has  been  obtained, 
because  without  a  sufficient  decolorization  of  the  nuclei,  bacilli 
can  onl}'  be  seen  quite  accidentally  in  lig-ht  spots.  In  such 
difficult  cases  it  is  as  well  to  add  to  the  litliia  solution  one 
drop  of  a  concentrated  aqueous  solution  of  methyl  en  blue. 

If  we  are  able  to  discover  from  the  first  preparations  we 
make  what  method  we  have  to  adopt,  we  shall  have  good 
data  in  making-  the  other  preparations,  by  means  of  which 
especially  to  know  how  far  the  extraction  of  the  stain  must  be 
carried.  Cocci,  for  mstance,  Ijing*  in  heaps  require  more  time 
for  their  preparation  than  is  required  for  the  differentiation 
of  individual  cocci  lyings  in  the  tissue;  if  an  equal  extraction 
from  the  several  parts  of  the  tissue  does  not  take  place,  two 
sets  of  preparations  must  be  made,  and  so  on.  After  this 
principal  differentiation  the  sections  are  next  treated  in  the 
following"  way.  After  remaining"  for  a  few  minutes  in  water, 
they  are  dipped  while  still  upon  the  needle  into  absolute  alco- 
hol in  a  g"lass  dish,  in  which  in  sections  difficult  to  stain  some 
methylen  blue  has  been  dissolved,  and  are  then  transferred  to 
methylen  blue  anilin  oil.  No.  4.  The  dipping"  into  alcohol  is 
done  to  extract  as  much  water  as  is  necessary  for  the  sections 
to  spread  out  well  in  the  anilin  oil;  a  few  minutes  suffice  to 
dehydrate  them  without  injuring"  the  staining"  of  the  bacilli  b^^ 
extracting"  more  color,  for  the  more  the  anilin  oil  itself  is 
stained  the  less  staining-  matter  it  "will  be  able  to  absorb  in  a 
g-iven  time.  After  dehydration  the  sections  are  rinsed  in  pure 
anilin  oil  and  put  for  about  t^vo  minutes,  for  the  purpose  of 
clearing  and  extraction  of  the  anilin,  into  some  ethereal  oil  of 
low  densit}',  such  as  thymin,  terebin,  etc.,  from  whence  they 
are  transferred  into  xj^lol  (see  Chapter  II.)  to  remove  the 
oil.  In  order  to  be  sure  that  the  removal  of  the  anilin  oil  is 
complete,  it  is  as  well  to  use  a  second  basin  of  xylol,  from 
which  the  section  can  be  mounted  in  Canada  balsam.  The 
xylol  can  be  used  for  some  time  if  one  filters  it  from  time  to 
time,  to  remove  the  bits  of  tissue  which  have  g"ot  into  it.  If 
the  first  basin  of  xylol  becomes  verj^  brown,  one  uses  the  second 
one  in  place  of  the  first,  and  takes  another  basin,  with  new 
xylol. 

As  is  seen  from  the  foregoing,  the  transference  of  the  sec- 
tion is  done  with  the  glass  needle  only,  avoiding  the  use  of 
filter-paper  and  section  lifter.     In  order  to  mount  in  Canada 
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balsam  the  use  of  the  fllter-paper  may  also  be  avoided  bj'  the 
following-  method :  One  takes  hold  with  the  thumb  and  mid- 
dle finger  of  the  rig-ht  hand  a  pair  of  somewhat  bent  forceps 
(kept  in  stock  by  Herman  Hartel,  Weidenstrasse  33,  Breslau), 
made  according  to  my  directions;  takes  hold  with  it  of  the 
margin  of  a  well-cleaned  cover-g-lass,  dips  it  into  xylol,  and 
makes  the  section  float  over  it  by  means  of  a  steel  needle  held 
in  the  left  hand,  and  then  spreads  it  out  without  folds  on  the 
middle  of  the  cover-g-lass  held  under  it.  This  can  easily  be 
done  with  a  little  practice.  Then  the  cover-glass  is  taken 
with  the  thumb  and  index-finger  of  the  left  hand  out  of  the 
forceps,  the  superfluous  xylol  is  allow-ed  to  drain  from  the  mar- 
g'in  upon  blotting-paper,  the  operation  being  helped  with  the 
forceps;  the  cover-glass  is  finally  held  with  the  forceps,  this 
time,  however,  with  the  concave  margin  downward,  and 
turned  up,  by  which  the  side  of  the  cover-glass  upon  which 
the  section  is  comes  downward,  and  is  placed  upon  a  drop  of 
Canada  balsam  previously  dropped  upon  a  slide,  the  size  of 
which  depends  upon  the  size  and  thickness  of  the  section.  The 
thicker  and  smaller  the  section  the  more  the  Canada  balsam 
which  is  required  to  fill  up  the  space  between  the  slide  and 
cover-glass;  the  thinner  and  bigger,  the  less  is  required.  In 
order  to  hit  upon  the  middle  of  the  slide  without  much  trouble, 
it  is  a  good  plan  to  scratch  once  for  all  the  outline  of  a  slide 
and  cover-glass  in  the  corner  of  a  slate  provided  with  a  wooden 
frame.  After  the  cover-glass  has  been  placed  lightly  upon 
the  balsam,  a  slight  pressure  suffices  to  make  it  spread  out, 
but  with  very  delicate  tissues  it  is  better  to  leave  this  simply 
to  the  weigiit  of  the  cover-glass.  The  xylol  clinging-  to  the 
cover  is  blown  off  with  a  small  india-rubber  air-ball,  wiiich 
can  be  made  by  the  insertion  of  one  end  of  a  small  glass  tube, 
the  other  end  of  which  is  drawn  to  a  point,  into  the  india- 
rubber  tube  of  a  common  air -ball.  This  instrument  can  also 
be  used  to  clean  the  surface  of  the  cover-g-lass  after  the  use  of 
an  oil  immersion,  before  the  balsam  is  dried.  One  sucks  up 
the  oil  in  this  case  with  a  piece  of  blotting-paper  placed  lightly 
upon  it,  and  puts  a  drop  of  xylol  upon  it  and  then  blows  down 
upon  the  mixed  fluids,  b}^  which  operation  anj^  displacement 
of  the  cover-glass  is  avoided,  and  such  a  thorough  cleaning-  is 
obtained  as  can  never  be  had  by  wiping  the  cover-glass. 

This  methylen-blue  method  has  the  advantage  over  the 
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former  ones  of  relative  universality  and  g-reater  certainty  of 
bringing-  into  view  all  the  bacteria  in  the  tissue.  Of  this,  one 
can  best  convince  one's  self  by  the  results  of  staining-  with  it  the 
micro-org-anisms  more  difficult  to  stain— e.g.,  malleus  bacilli  and 
the  bacilli  of  chicken  cholera.  The  bacilli  of  g-landers  are 
stained,  so  that  almost  as  many  appear  as  in  dr^'^  preparations 
and  bear  a  partial  double  staining-,  with  a  safranin  anilin  oil. 
No.  5.  Among-  the  chicken-cholera  bacilli  stained  in  this  way 
in  the  tissue,  there  occur  manj^  which  are  intensely  stained, 
not  onl3'  at  the  ends,  but  also  in  the  middle  .  This  method  is 
also  very  g-ood  for  typhoid  bacilli  and  tubercle  bacilli,  but  on 
the  other  hand,  as  before  remarked,  it  still  g-ives  insufficient 
results  with  the  bacilli  of  lepros}^  and  mouse  septicaemia. 

Preparations  thus  made  show  in  man3'  respects  sufficiently 
well  the  structure  of  the  tissue  as  Avell  as  the  bacilli,  but  some 
material  every  now  and  then  leaves  much  to  be  desired  in  this 
respect.  In  such  cases,  the  sections  stained  in  carbol.  methy- 
len  blue  are  decolorized  in  a  strongly  diluted  watery  solu- 
tion of  so-called  chlor-hydrin  blue  instead  of  acidulated  water 
simply.  This  color,  as  are  all  those  before  mentioned,  with 
the  exception  of  the  black-brown,  and  the  nuclear-black  to  be 
mentioned  with  the  fuchsin  staining-,  is  to  be  obtained  from 
the  Badische  Anilin-Fabrik  in  Ludwigshafen.  It  consists  of  a 
solution  of  basic  indulin  in  an  acidly  reacting-  thickish  fluid, 
which  possesses  in  a  very  marked  deg-ree  the  capability'  of 
dissolving-  anilin  colors.  The  chemical  composition  of  it  I  do 
not  know. 

If  from  this  thickish  acid  solution  of  indulin  with  10  per 
cent  of  alcohol  added  to  it,  a  diluted  watery  solution.  No.  6, 
is  prepared,  this  can  be  used  like  other  basic  anilin  colors  for 
the  staining-  of  bacteria,  but  it  offers  no  special  advantages. 
If,  however,  a  dilute  solution  of  it  in  water  is  made  without 
passing-  the  point  of  transparency,  it  can  be  used  to  extract 
the  methylen  blue,  and  one  may  thus  obtain  a  sharp  staining- 
of  the  nuclei  of  the  tissue,  and  besides  this,  it  appears  as  thoug-h 
by  its  use  the  methylen  blue  becomes  more  firmlj'  fixed  in  the 
bacilli,  for  sections  of  anthrax  material  stained  in  this  waj^  may 
remain  for  thirty  hours  without  the  bacilli  becoming-  unstained. 
Whether  it  is  a  substitution  of  indulin  for  methylen  blue,  or  a 
combination  of  the  two,  I  must  leave  undecided,  especially  as 
my  investiarations  on  the  subject  are  as  yet  incomplete.  The 
VIII— 34 
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process  of  differentiation  in  this  case  always  takes  place  verj'- 
slowly,  and  always  requires  ten  to  sixty  minutes.  The  sur- 
prising- fixation  of  the  stain  led  me  at  first  to  wonder  whether 
it  would  not  be  possible  by  previous  or  after  staining  with 
other  colors,  to  differentiate  the  bacteria,  as  iodide  (iodine)  does 
with  violet  colors.  As  I  shall  show  farther  on,  I  have  already 
found  out  such  a  color  for  fuchsin.  (Mouse  bacilli  stain,  as  I 
have  found  out  lately,  excellently  in  the  tissue  with  the  above- 
mentioned  if  one  previously  stains  the  sections  with  carbol. 
auramin,  which  is  prepared  like  carbol.  fuchsin.) 

As  a  double  stain  for  these  preparations  safranin  anilin  oil 
is  g"reatly  to  be  preferred  to  eosin  on  account  of  its  lesser  ten- 
dency to  decolorize  the  bacilli.  For  this  purpose  the  sections 
after  the  methylen-blue  staining  is  complete,  are  taken  from 
the  xylol  and  placed  into  a  g-lass  dish  in  safranin  anilin  oil. 
No.  5,  to  which  so  much  j)ure  anilin  oil  has  been  added  that 
the  solution  is  transparent.  According"  to  the  material  and 
the  freshness  of  the  staining  solution,  from  two  to  ten  minutes 
suffice  for  the  after-staining.  A  pink  glimmer  of  the  sections, 
which  have  first  been  rinsed  in  pure  anilin  oil,  serves  as  a  con- 
trol experiment.  The  anilin  oil  is  finally  extracted  by  means 
of  an  ethereal  oil  and  xylol.  Although  at  the  first  glance  the 
above-described  method  appears  somewhat  detailed  and  mi- 
nute, every  one  who  has  made  himself  well  acquainted  with  the 
technique  will  soon  alter  his  opinion  upon  the  point.  The 
transference  of  the  sections  without  blotting"-paper  and  sec- 
tion lifter  saves  much  time,  and  this  is  of  especial  importance 
when  a  considerable  number  of  sections  are  to  be  made. 

In  my  work  upon  "  Methods  of  Staining  "  (''  Zeitschrift  fiir 
Hygiene,"  von  Fliigge  und  Koch,  1  Band,  1886)  I  recommended 
the  treatment  of  the  sections  in  a  watery  solution  of  oxalic 
acid  before  staining-  with  alkaline  methylen  blue.  This  has 
now  been  made  superfluous  by  the  use  of  the  solution  of  car- 
bol. methylen  blue,  but  it  still  holds  good  for  staining  sections 
in  alkaline  methylen  blue,  dehydrating  in  alcohol  containing- 
anilin  oil,  methylen  blue,  and  decolorizing  in  fluorescin  oil  of 
cloves.  No.  18,  or  eosin  oil  of  cloves  for  a  number  of  fission 
fung-i,  the  differentiation  of  which  in  the  tissues  offers  fewer 
difficulties;  it  is,  however,  certainly  unfit  for  typhoid  and  mal- 
leus bacilli.  The  meth^^len-blue  process  of  Unna  ("  Dermato- 
logical  Studies")  comes  nearest  to  mine,  but  for  the  staining- 
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of  malleus  bacilli  it  is  inferior,  and  I  now  prefer  to  use  the 
carbol.  methylen  blue  method.  In  ordei:  to  make  the  position 
of  the  bacteria  in  the  tissues  very  distinct  I  can  recommend 
the  following  method : 

Multiple  Staining  with  Carmine,  Methylen   Blue,  and 

NiGROSIN. 

The  sections  previously  stained  with  carmine,  and  then 
with  carbol.  meth^'len  blue  are  differentiated  with  a  watery 
solution  of  nigTosin  (Badische  Anilin-Fabrik)  with  addition  of 
10  per  cent  chlorhydrin,  otherwise  they  are  treated  as  thoug-h 
with  simple  methylen  blue  staining.  The  nuclei  appear  red, 
the  fission  fungi  blue,  the  protoplasm  and  the  capillaries, 
which  become  verj^  prominent,  gray. 

The  Making  of  Dry  Preparations. 

I  now  insert  a  description  of  a  method  for  making  dr^^ 
preparations.  I  have  only  had  to  use  it  latterly  with  the 
methylen  blue  staining  of  malleus  bacilli  in  the  tissues,  but  I 
wish  not  to  postpone  the  description  of  the  technique. 

With  malleus  bacilli  lying  in  well-stained  nodules  of  tissue 
this  method  without  doubt  gives  excellent  results  as  regards 
the  number  of  the  bacilli  stained  and  the  quality  of  the  stain- 
ing; it  is  recommended  in  addition  to  the  above,  and  shows  the 
structure  of  the  tissue  still  better.  Its  excellence  rests  upon 
the  fact  that  besides  the  exclusion  of  alcohol  for  dehydration 
of  the  alread}^  differentiated  section,  by  which  anj''  further 
decolorization  of  the  bacilli  is  avoided,  there  takes  place  here 
by  the  drying  on  of  the  section  to  the  cover-glass  a  glassy 
brightening  up  of  the  tissue  with  the  nuclei  which  obviates  the 
covering"  up  of  the  bacilli  in  the  microscopic  picture.  The 
section  also  becomes  thinner,  and,  through  this,  better  for 
showing  up  more  of  the  tissue  at  one  time. 

The  sections  stained  in  carbol.  methylen  blue  are  extracted 
in  acidulated  water  till  their  color  is  light  blue,  washed  out 
for  a  few  moments  in  water  which  has  been  rendered  slightly 
alkaline  with  carbonate  of  lithium,  and  transferred  into  clean 
water  till  thej'"  are  perfectly  free  from  the  previously  applied 
fluids.  If  a  large  number  of  sections  has  been  stained  at  one 
time,  it  is  best  to  do  the  transference  of  each  section  upon  a 


528  TJie  Demonstration  of  Bacteria. 

cover-glass  in  another  dish  of  water.  For  this  purpose  one 
takes  hold  with  the  thumb  and  middle  finger  of  the  right 
hand  of  the  forceps  above  described,  which  is  bent  toward  its 
flat  surface,  seizes  with  it  the  edge  of  a  perfectly  clean  cover- 
glass  and  places  it  under  the  section  floating  in  water,  the  left 
hand  at  the  same  time  with  a  needle  attending  to  the  proper 
spreading  out  of  the  section.  One  tries  now  by  a  careful  lift- 
ing up  of  the  cover-glass  to  retain  the  section  without  folds 
upon  its  upper  surface,  which  is  certainly  a  difficult  operation 
if  the  cover-glass  is  not  quite  clean;  because  in  that  case  small 
drops  of  water  which  prevent  a  complete  adjustment  of  the 
section  are  found  between  it  and  the  cover-glass,  and  cause  it 
to  slip  sideways.  When  the  section  is  properly  fixed  to  the 
cover-glass  and  removed  from  the  water,  the  cover-glass  is 
taken  with  the  thumb  and  forefinger  of  the  left  hand,  the  su- 
perfluous water  is  allowed  to  run  off  the  edge  upon  blotting- 
paper,  the  upper  surface  is  wiped  with  a  cloth,  and  the  cover- 
glass  is  then  placed  upon  blotting-paper.  If  any  drops  of 
water  adhere  to  the  section,  they  may  be  removed  with  a  bit 
of  blotting-paper,  but  anj^  touching  of  the  section  is  to  be 
carefully  avoided.  For  the  beginner  it  is  best  to  press  down 
the  edges  of  the  cover-glass  with  a  small  piece  of  lead  during 
the  following  operation,  to  prevent  its  flying  off.  One  directs 
upon  the  section  a  vertical  stream  of  air  from  the  before-men- 
tioned air-ball  syringe,  first  upon  the  middle,  then  toward  the 
sides  of  the  section  till  it  is  firmly  fixed  on  the  glass;  with  this 
yet  a  few  drops  of  water  are  pressed  out  and  lie  to  the  side  of 
the  section.  It  is  best  not  to  pay  any  attention  to  these  for 
the  present,  since  when  an  attempt  is  made  to  blow  them 
down,  the  stream  of  air  very  easily  gets  under  the  margin  of 
the  section,  and  this  means  doing  the  whole  process  over  again. 
The  stream  of  air  is  directed  upon  the  section  to  and  fro  until 
it  does  not  cause  any  darker  shading  when  directed  upon  it, 
which  means  until  the  section  is  nearly  free  from  water.  When 
the  drops  of  water  which  might  be  still  adhering  to  the  section 
have  been  removed  by  blotting-paper,  the  cover-glass  with  the 
section  uppermost  is  placed  upon  a  polished  glass  plate  which 
is  slightly  warmed  over  a  spirit-lamp.  If  we  watch  the  sec- 
tions we  are  able  to  recognize  a  time  when  thej''  have  become 
transparent  and  glassy,  which  does  not,  however,  indicate 
that  they  are  completely  dry.     This  takes  place  if  the  sections 
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remain  about  five  minutes  long-er  upon  the  glass  plate.  The 
temperature  of  the  plate  must  not  be  above  30°  R.,  because 
otherwise  the  sections  become  spotted  and  unclean.  From 
the  glass  plate  we  place  the  cover-g'lass  into  ethereal  oil  and 
afterward  transfer  them  to  xvlol  and  balsam. 


The  Making  of  Dry  Cover-glass  Preparations  from 

Liquids. 

As  is  well  known,  dr^'  cover-glass  preparations  w^ere  first 
made  for  the  purpose  of  proving"  the  presence  of  bacteria  in 
such  animal  fluids  as  blood  and  sputum.  This  process  is  of 
great  practical  value,  and  in  its  execution  is  so  simple  that  in 
a  very  short  time  there  wall  be  no  practitioner  who  will  not 
be  able  to  make  such  preparations  for  himself. 

The  covering  of  the  cover-glass  with  the  fluid  to  be  exam- 
ined is  done  so  that  a  little  of  the  fluid  is  placed  upon  the  giass 
and  is  spread  out  equally  with  a  platinum  needle  w^hich  has 
been  previously  heated  to  redness.  This  is  sometimes — as,  for 
example  with  blood,  urine,  etc. — very  easy;  it  becomes,  how- 
ever, more  difficult  when  the  fluid  is  tough  viscid  mucous  spu- 
tum, which  resists  the  equal  spreading-out  upon  the  cover- 
glass.  In  order  to  overcome  the  difficult}',  the  following"  plan 
is  to  be  recommended :  First  of  all,  a  piece  of  mucus  is  rubbed 
to  and  fro  over  the  cover-glass  with  the  platinum  needle,  until 
some  deposit  has  taken  place.  Then  one  directs  upon  the  lit- 
tle lump  a  vertical  stream  of  air  out  of  the  air-ball  syringe, 
by  Avhich  means  a  part  alw^ays  spreads  out  and  dries  on  at 
once.  Before  the  whole  mass  is  dried,  one  spreads  it  out  again 
with  the  platinum  needle,  removes  with  it  the  superfluous 
material  by  pushing-  it  over  the  margin  of  the  cover-glass 
ujDon  blotting-paper,  and  blows  the  rest  perfectly  dr}-.  In  this 
way  we  easily'  succeed,  with  a  little  practice,  in  spreading"  out 
the  toughest  material  in  a  proper  thickness.  A  too  thin  laj'er 
is  as  bad  as  one  too  thick.  The  dry  preparations  thus  made 
are  now  drawn  two  or  three  times  through  the  flame,  with 
the  material  uppermost,  till  the  material  is  quite  coagulated, 
without  being  burnt.  In  consequence  of  the  previous  blowing 
of  the  material,  a  moderate  heating  in  the  flame  suffices.  The 
cover-glasses  thus  prepared  are  now  stained,  and  then  sub- 
jected to  the  means  of  extraction  suitable  in  each  case. 
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If,  for  instance,  one  wishes  to  examine  blood  containing" 
anthrax  bacilli,  the  cover-glass  is  stained  for  five  minutes  in 
carbol.  methylen  blue,  rinsed  in  water,  differentiated  in  acidu- 
lated water.  With  a  very  thin  layer  a  few  seconds  suffice; 
with  a  thicker  one,  longer.  The  cover-glass  is  taken,  with  the 
forceps,  out  of  acidulated  water,  always  with  the  covered  sur- 
face uppermost,  rinsed  for  a  few  moments  in  a  weak  solution 
of  carbonate  of  lithium,  and  then  in  water,  or  a  jet  of  water  is 
directed  upon  it  for  about  a  quarter  of  a  minute.  Next,  one 
takes  the  cover-glass  between  the  thumb  and  forefinger  of  the 
left  hand,  dries  the  low'er  surface  well,  places  upon  blotting- 
paper,  and  blows  the  upper  surface  dry  with  the  air-ball 
syringe.  It  is  only  necessary  now  slightly  to  warm  the  cover- 
glass  over  a  flame  in  order  to  be  able  to  clear  with  xylol  and 
mount  in  Canada  balsam.  In  this  way  all  bacteria  which  can 
be  stained  in  methylen  blue  are  stained.  For  the  staining  of 
tubercle  bacilli  in  sputum,  etc.,  the  same  process  must  be  em- 
ployed, only  that  we  leave  for  three  minutes  in  carbol.  fuch- 
sin,  extract  in  a  30  per  cent  nitric  acid,  NHO3,  transfer  into 
60  per  cent  alcohol,  till  only  a  faint  glimmer  remains,  wash 
out  the  acid  with  a  great  deal  of  water,  drj^  the  lower  surface 
of  the  cover-glass  and,  placing  it  upon  a  large  plate  of  glass, 
add  a  drop  of  a  concentrated  aqueous  solution  of  methylen 
blue.  In  five  minutes  the  material  is  so  stained  blue  that  the' 
glaring  red  tubercle  bacilli  appear  upon  a  blue  background, 
while  no  other  fission  fungi  have  retained  the  fuchsin  color 
(Koch-Ehrlich).  With  these  two  methods  all  known  fission 
fungi  can  be  stained  in  drj^  cover-glass  preparation. 

Fuchsin  Methods. 

Although  methylen  blue  very  probablj^  stains  all  fission 
fungi  without  anj^  exception,  and  allows  more  or  less  well  their 
differentiation  in  the  tissues,  yet  the  latter  does  not  take  place 
in  some  cases  by  any  hitherto  known  method  of  employment 
with  that  certainty  which  is  so  necessary'  in  such  like  investi- 
gations. We  have,  however,  as  a  stain  best  calculated  to  fill  up 
the  gap,  fuchsin,  since  it  stains  very  certainly,  sharply,  and 
permanently  the  bacilli  of  tubercle,  leprosy,  and  mouse  sep- 
ticeemia,  but  as  regard  the  other  fungi— e.(/.,  typhoid  and  mal- 
leus bacilli — it  either  altogether  fails  or  is  by  far  inferior  to 
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methj^len  blue.  We  cannot  yet  do  without  the  principle  of 
the  Koch-Ehrlich  method  of  staining*  tubercle  bacilli  for  the 
purposes  of  differential  diagnosis,  but  where  this  is  not  so  im- 
portant, an  abundant  staining-  of  bacilli  is  necessary,  and  a 
good  differentiation  of  the  tissue  is  especially  desired,  my 
methods  offer  some  advantages. 

Modification  of  the  Koch-Ehrlich  Method  of  Staining 
Tubercle  Bacilli  in  the  Tissue. 

Staining-  of  the  sections  in  carbol.  fuchsin.  No.  7,  ten  min- 
utes; decolorization  in  30  per  cent  HNO3,  and  then  in  60  per 
cent  alcohol,  until  they  are  onl}^  pink  in  color;  washing  out 
of  the  acid  in  much  water,  three  minutes'  dehydration  in  ab- 
solute alcohol,  transference  into  methyl-green  anilin  oil,  No. 
8,  five  to  ten  minutes,  diluted  with  hfilf  its  bulk  of  pure  anilin 
oil,  then  into  ethereal  oil  two  minutes,  and  then  into  two  cap- 
sules of  xylol.  The  staining"  of  the  tissue  bj^  the  methyl-green 
takes  place  only  after  the  transference  into  ethereal  oil  and 
xylol,  and  should  it  appear  too  weak  the  section  must  be  again 
placed  in  the  methyl-green  solution  until  the  desired  tone  has 
been  obtained.  The  tissue  appears  after  this  well  differenti- 
ated, and  the  bacilli  are  stained  sharply.  If  one  prefers  the 
second  stain  to  be  methylen  blue,  one  takes  the  sections  out 
of  the  alcohol  and  places  them  in  a  weak  alkaline  solution  of 
metlwlen  blue  for  five  to  ten  minutes,  dehydrates  in  alcohol, 
and  transfers  into  ethereal  oil  and  xylol. 

Simple  Method  of  Staining  Tubercle  Bacilli  in  the 
Tissues  with  Fuchsin. 

Of  all  the  mordants  made  use  of  with  fuchsin  in  staining,  5 
per  cent  carbol.  water  appears  to  me  to  furnish,  for  sections, 
the  best  and  quickest  results.  Carbol.  fuchsin.  No.  T,  stains 
in  ten  minutes  both  tubercle  and  leprosy  bacilli  in  the  tissues, 
and  remains  so  fixed  that  they  can  be  brought  into  view  with 
certainty  not  only  with  the  later-on  given  means  of  differen- 
tiation, but  they  are  also  not  discolorized  by  a  30  per  cent 
HNO3  solution.  If  one  places  the  sections  after  thorough  rins- 
ing in  water  in  fluorescin-alcohol.  No.  9,  for  a  few  minutes, 
and  then  transfers  to  ethereal  oil,  xj^lol,  and  balsam,  several 
results  are  obtained  according  as  the  color  is  more  or  less  ex- 
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tracted.  In  the  latter  case  the  nuclei  remain  somewhat 
stained,  in  the  former,  analogous  to  Gram's  staining-,  the  red 
bacilli  appear  upon  an  unstained  background,  to  which,  by  the 
placing  of  the  section  for  five  minutes  in  methj'^l-green  anilin 
oil,  one  can  easily  give  a  stain  more  agreeable  to  the  eye.  This 
method  is,  on  account  of  its  great  simplicitj^  and  certaintj-, 
especially  fit  for  cases  where  there  is  a  question  of  proving  the 
presence  of  bacilli  of  this  group,  and  where  the  making  of  a 
large  number  of  sections  is  necessar3^  In  order  to  clear  up 
finer  histological  changes  and  to  demonstrate  the  exact  posi- 
tion of  the  bacilli,  several  other  methods  are  to  be  advised,  of 
which,  however,  I  will  mention  only  a  few. 

Triple  Staining  of  Sections  containing  Tubercle 
Bacilli. 

The  sections  are  first  of  all  delicately  colored  in  Delafield's 
haematoxylin  solution.  No.  10,  freed  for  some  hours  from  alum 
in  a  great  deal  of  water,  dehydrated  in  alcohol,  and  stained  for 
ten  minutes  in  carbol.  fuchsin.  After  rinsing  in  water  the  ex- 
traction of  the  fuchsin  from  the  tissue  is  done  in  fluorescin- 
alcohol,  then  in  pure  alcohol,  ethereal  oil,  and  xylol,  and  finally 
in  auramin  anilin  oil.  No.  11,  for  a  few  minutes,  until  a  yellow- 
ish tone  has  been  obtained,  finally  rinsing  in  pure  anilin  oil, 
ethereal  oil,  xylol,  and  balsam.  The  nuclei  appear  violet,  the 
protoplasm  yellow,  and  the  bacilli  red.  This  method  shows 
the  cell-boundaries  very  sharply  defined,  and  gives  generally 
excellent  tissue  pictures.  The  dark  nuclear  staining,  however, 
does  not  admit  of  the  greatest  possible  number  of  bacilli  being" 
brought  into  view,  because  some  may  be  covered  up  by  the 
dark  nuclei.  This  method  is  therefore  especially  to  be  used 
for  the  staining  of  material  in  which  the  bacilli  are  in  consid- 
erable number.  The  covering  up  of  the  bacilli  by  nuclei  is 
avoided  b^^  the  next  method. 

Staining  of  the  Tubercle  Bacilli  in  the  Tissue  with 
Nuclear-Black,  Carbol.  Fuchsin,  and  Methyl- 
Green. 

Nuclear-black  obtained  from  Dr.  GriAbler,  in  Leipzig-  (Bay- 
ersche-Strasse,  12),  is  diluted  with  three  to  four  parts  water, 
and  the  dehydrated  sections  are  stained  with  it  for  a  couple 
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of  minutes  till  they  have  taken  a  dark  g'raj^  tone.  The  man- 
ipulations then  tcf  be  undertaken  are  the  following-:  Rinsing- 
in  weak  watery  solution  of  carbonate  of  lithium.  No.  '6,  which 
extracts  at  the  same  time  a  part  of  the  color,  and  this  is  done 
until  the  sections  have  taken  a  light  graj^  tone.  Then  rinsing 
in  pure  water,  dehydrating  in  alcohol  for  five  minutes,  stain- 
ing in  carbol.  fuchsin  ten  minutes;  rinsing  in  Avater,  decoloriz- 
ing' in  fluorescin-alcohol,  washing  in  pure  alcohol,  and  then 
transferring  into  methyl-green  aniiin  oil,  five  to  ten  minutes, 
No.  8.  It  is  good  not  to  use  the  latter  in  too  concentrated  a 
form;  two  drops  of  a  strong  solution  mixed  with  pure  aniiin 
oil  in  a  glass  capsule  suffice.  The  staining  with  methyl-green 
takes  place  here  also  only  after  the  transference  into  ethereal 
oil  and  xylol.  The  advantages  of  this  method  consist  in  an 
exceedingly  delicate  differentiation  of  the  tissue  which  allows 
all  the  individual  parts  of  the  tissues  to  be  well  recognized 
without  the  bacilli  being  covered  by  the  over-staining  of  the 
nuclei.  The  latter  appear  red,  while  nuclei  vessels  and  proto- 
plasm appear  to  stand  out  in  several  shades  of  blue-green.  By 
means  of  th-e  application  of  other  colors  dissolved  in  aniiin  oil 
other  variations  of  stain  may  be  obtained. 

Staining  of  Bacteria  not  belonging  to  the  Group  of 
Tubercle  Bacilli  in  the  Tissue  with*  Fuchsin. 

Many  bacteria  (fission  fungi)  maj''  be  very  beautifully 
stained  in  the  tissues  by  the  following  method — e.g.,  Koch's 
mouse  septicaemia,  anthrax,  and  other  bacilli  which  behave 
analogously  with  the  colors  used  and  several  kinds  of  cocci; 
t^'fjlioid  and  glanders  bacilli,  however,  give  negative  results. 

The  sections  dehj'drated  in  alcohol,  are  first  of  all  stained 
for  from  three  to  five  minutes  in  carbol.  fuchsin,  rinsed  in 
water,  dipjDed  for  one  moment  into  alcohol,  and  then  extracted 
in  methyl-green  aniiin  oil.  This  latter  solution,  which  in  the 
before-mentioned  method  was  only  used  for  double  staining, 
here  serves  at  the  same  time  for  the  extraction  of  the  fuchsin, 
for  which  purpose,  according  to  the  thickness  of  the  section  and 
the  intensit}'  of  the  stain,  a  longer  or  shorter  time  is  required. 
Very  thin  sections  are  differentiated  in  fifteen  minutes,  while 
thicker  ones  require  sometimes  tw^o  hours.  The  exact  j)oint  of 
sufficient  decolorization  is  not,  however,  difficult  to  recognize, 
if  one  puts  the  sections  into  ethereal  oil  and  xylol  and  then 
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watches  whether  they  have  taken  the  methyl-g'reen  stain  or 
not.  If  not,  they  must  be  returned  to  the  methyl-green  anihn 
oil.  It  depends  now  upon  the  degree  of  decolorization  whether 
the  nuclei  remain  weakly  stained  or  not.  The  bacilli  appear 
very  sharply  red  upon  a  blue  or  green  background.  If  a  double 
staining"  with  a  distinct  demonstration  of  the  nuclei  is  desired, 
we  must  previously  stain  with  nuclear  black  in  the  above-de- 
scribed way,  a  method  which  may  also  appl^^  to  mouse  bacilli, 
althoug-h  they  are  not  all  stained  with  it.  For  anthrax  and 
other  bacilli  which  behave  similarl3^  with  regard  to  dyes,  a 
previous  staining  with  ha^matoxylin  is  also  admissible.  Be- 
sides the  methyl-green  anilinoil,  we  may  also  employ  acid-vio- 
let anilin  oil.  No.  12,  and  probably  many  other  acid  and  basic 
stains  which,  with  regard  to  this  process,  I  have  not  yet  ex- 
amined. 

A  small  modification  of  the  method  consists  in  this,  that 
one  dehydrates  in  fuchsin  alcohol  the  sections  stained  in  car- 
bol.  fuchsin  and  decolorizes  them,  after  transferring"  into  ethe- 
real oil  and  xylol  by  auramin  anilin  oil  No.  11.  An  analogous 
process  may  also  be  applied  with  methylen-bkie  staining-. 
Finally,  I  may  remark  that  many  kinds  of  bacteria  of  this 
class  after  a  very  intense  staining*  with  carbol.  fuchsin  (for 
half  to  two  hours)  retain  also  the  stain  when  treated  with  fluo- 
rescin  alcohol,'  which  g'reatly  facilitates  the  differentiation. 
I  now  come  to  the  description  of  a  method  by  which  I  have 
made  a  pre-staining-  by  another  dye  the  means  of  fixing"  the 
fuchsin  staining"  of  the  bacteria.  Although  we  may  succeed  in 
staining"  bacteria  not  belonging  to  the  group  of  tubercle  bacilU 
so  that  they  are  able  to  withstand  a  prolonged  extraction  in 
fluorescin  alcohol  by  very  long  staining  in  carbol.  fuchsin,  yet 
this  occurs  as  a  rule  regularly  if  we  allow  the  carbol.  fuchsin 
to  act  only  a  few  minutes.  If  we,  however,  pre-stain  with 
black-brown,  this  dye  appears  to  have  the  effect  of  a  mordant 
to  the  fuchsin  stain  of  the  bacteria  and  is  able  not  only  to  re- 
sist the  fluorescin  alcohol  extraction,  but  is  also  more  intense 
than  usual.  Black-brown  in  itself  stains  the  bacteria  very 
imperfectly. 

Black-Brown  and  Fuchsin  Method. 

If  we  stain  anthrax  sections  for  five  minutes  in  carbol. 
black -brown,  No.  13,  rinse  in  lithia  water.  No.  3,  dehydrate  in 
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alcohol  and  afterward  stain  for  five  minutes  in  carbol.  fucli- 
sin,  we  are  able  to  decolorize  them  with  fliiorescin  alcohol  with- 
out the  bacilli  becoming-  decolorized.  This  staining-  certainlj- 
does  not  resist  for  long-  the  action  of  strong*  acids,  but  if  this 
influence  has  not  been  allowed  to  act  for  too  long-  a  time,  a 
pale  fuchsin  stain  is  retained  by  the  bacilli.  Many  analog'ous 
bacilli  behave  similarly  with  respect  to  these  methods;  some, 
however,  do  not.  We  publish  the  results  before  the  comple- 
tion of  our  investigations  upon  the  subject,  because  it  is  a 
question  essentially  of  a  new  principle,  the  greater  or  less  im- 
portance of  which  should  be  settled  from  as  many  standpoints 
as  possible.  It  is  probable  that  many  other  colors  behave  in 
the  same  way  as  those  about  which  we  have  been  speaking. 

Double  Staining  with  Carmine,  Fuchsin,  and  Acid 

Violet. 

After  previous  staining'  in  carmine,  No.  14,  the  sections  are 
double  stained  for  a  few  minutes  in  carbol.  fuchsin,  slightly 
dehydrated  in  alcohol  and  finally  decolorized  in  acid  violet  ani- 
lin  oil.  No.  13,  for  which  process  half  totw^o  hours  are  sufficient 
according-  to  the  size  of  the  section.  The  nuclei  are  carmine 
red,  the  protoplasm  v^iolet,  bacilli  fuchsin  red.  This  method  is 
especially  appropriate  for  fission  fungi  within  the  vessels.  It 
produces  too,  as  I  ma^'  remark,  very  fine  results  as  a  double 
stain — e.g.,  in  carcinomatous  tissue. 

Violet  Methods. 

Hexamethyl  violet  as  well  as  Victoria  blue,  contrary  to 
methylen  blue  and  fuchsin,  has  the  peculiarity  that  it  allows 
itself  to  be  so  fixed  in  certain  fission  fungi  by  means  of  iodine, 
that  a  perfect  decolorization  of  the  surrounding-  tissue  may 
take  place  with  strong-  decolorizing  agents,  without  any  inter- 
ference with  the  staining-  of  the  bacteria  themselves.  Putting- 
aside  the  difi'erent  comjiosition  of  the  hexamethyl  violet  solu- 
tion. No.  15,  and  Victoria  blue  solution.  No.  16,  the  further 
treatment  of  the  sections  stained  Avith  them  is  the  same,  so 
that  the  description  of  mj^  modification  of  Gram's  method 
is  also  applicable  to  the  after-treatment  of  these  stained  sec- 
tions in  Victoria  blue.  Sections  stained  with  violet  can  also 
be  difterentiated  with  dilute  acid  and  alcohol.     But  this  offers 
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no  particular  advantag-es,  and  is  better  replaced  by  the  above- 
described  method. 


Modification  of  Gram's  Method. 

The  results  obtained  b}^  the  employment  of  the  original 
method  of  Gram  not  infrequentl3"  leave  something-  to  be  de- 
sired. First  of  all,  the  deposits  of  staining-  matter  which  often 
occur  upon  the  sections  when  anilin  water  solution  has  been 
used  are  very  tiresome,  as  they  cannot  be  removed  even  by  a 
ver3"  energetic  extraction  in  alcohol  and  clove  oil.  Then,  again, 
it  is  difficult  to  determine  the  exact  time  for  washing  the  sec- 
tions in  alcohol  before  thej^  are  to  be  transferred  into  the  iodine 
solution;  if  too  short  a  time  is  allowed,  deposits  are  apt  to 
occur,  while  rinsing  for  too  long  a  period  injures  the  staining 
of  the  fission  fungi.  Then,  again,  the  process  of  decolorization 
in  alcohol  lasts  often  for  a  very  long  time,  and  requires  fre- 
quent changes  of  the  spirit.  All  of  these  draAvbacks  are  cer- 
tainly avoided  in  the  following  wa 3^:  Stain  the  sections  in  a 
violet  solution,  No.  16,  diluted  one-sixth  with  1  per  cent  watery 
solution  of  ammonium  carbonate,  or  in  Victoria  blue  solution. 
No.  IG,  for  five  minutes  (the  latter  solution  is  not  to  be  diluted). 
Then  rinse  thoroughly  in  water  and  transfer  to  Gram's  solu- 
tion. No.  17  (two  to  three  minutes),  again  rinse  in  water,  and 
extract  the  stain  in  fluorescin  alcohol,  wash  in  pure  alcohol 
and  oil  of  cloves — or  what  I  now  prefer,  anilin  oil — and  finally 
extract  with  a  thin  fluid  ethereal  oil  and  xylol.  Mount  in 
Canada  balsam. 

The  fission  fungi  which  are  stained  by  this  method  appear 
sharply  stained  in  the  tissue,  which  is  free  from  deposit  and 
quite  decolorized.  The  durability  of  the  preparation  leaves 
likewise  nothing  to  be  desired  if  the  ethereal  oil  has  been 
thoroughly  removed  from  the  sections  by  xylol-dammar  bal- 
sam, or  when  Canada  balsam  free  from  oil  is  used  for  mount- 
ing. If  one  chooses  to  double  stain,  especially  with  carmine, 
there  takes  place,  in  spite  of  our  precautions  after  a  time, 
weeks  or  months,  some  fading  of  the  color  of  the  bacilli,  cer- 
tainly in  consequence  of  chemical  influence  of  the  other  stains 
used.  In  spite  of  this,  I  very  much  recommend  the  following 
double  stain  Avith  carmine,  because  of  the  very  beautiful  re- 
sults it  gives. 
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Double  Staining  with  Carmine  and  Violet. 

The  sections  are  first  of  all  stained  in  carmine  solution 
(Caccati),  No.  13,  or,  as  I  have  latel}^  preferred,  m  an^^  alkaline 
carmine  solution  (No.  14,  h),  rinsed  thoroug-hly  in  water,  and 
then  exposed  for  several  hours  to  the  influence  of  acid  carmine 
(No.  14,  c).  After  this  ag-ain  were  rinsed  in  water,  dehydrated 
in  alcohol,  and  then  submitted  to  the  above-described  modifi- 
cation of  Gram's  method.  This  method  is  certainly  the  best 
of  the  double  staining-  processes  with  violet  which  I  have  used. 

Another  Modification  of  Gram's  Method. 

The  dehydrated  vmstained  specimens  or  those  previously 
stained  with  carmine  are  placed  for  ten  minutes  in  concen- 
trated watery  violet  solution  to  which  HCl  (one  drop  in  fifty) 
has  been  added.  They  are  then  well  rinsed  in  water,  treated 
as  usual  with  Gram's  solution,  again  rinsed  in  water,  dipped 
for  a  few  seconds  into  absolute  alcohol  in  order  to  remove  the 
adhering  water,  and  finally  put  into  pure  anilin  oil,  which  will 
provide  for  the  extraction  and  differentiation,  and  at  the  same 
time  will  absorb  the  last  trace  of  water.  After  the  decolori- 
zation  has  been  accomplished,  transference  into  ethereal  oil, 
xylol,  and  balsam  follows. 

If  we  desire  to  stain  tubercle  bacilli  with  violet,  the  first 
modification  of  Gram's  method  should  be  selected,  but  the 
sections  must  be  left  for  one  to  two  hours  in  the  stain.  While 
Gram's  stain  has  in  g-eneral  a  great  value  because  of  its  im- 
portance in  differential  diagnosis,  I  may  add  that  the  stain- 
ing" with  violet  without  iodine  and  after  differentiation  with 
weak  acids  or  alcohol  does  not  offer  any  advantag-es  and  is 
superfluous. 

In  conclusion,  I  should  like  to  recommend  the  following' 
course  of  work  to  beginners.  First  of  all,  the  technique  of 
making  sections  is  to  be  practised  most  thoroughh',  then  one 
must  begin  with  the  staining  of  anthrax  bacilli  in  tissues,  first 
of  all  by  the  methylen  blue  method.  At  the  same  time  the 
making  of  dry  preparations  and  the  technique  must  be  thor- 
oughly^ practised. 

This  should  be  followed  by  the  staining  of  the  same  ba- 
cilli with  fuchsin  and  violet.     The  next  task  will  then  be  the 
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staining  of  tubercle  bacilli  in  dry  cover-glass  preparations  and 
in  the  tissues  with  fuchsin,  then  with  violet,  and  last  with 
meth3-len  blue.  After  this  the  staining  of  the  most  difficult 
fission  fungi  is  to  be  undertaken — e.g.,  from  chicken  cholera, 
from  tj^phoid,  glanders,  etc.  This  must  then  be  followed  by 
the  staining  of  several  other  cocci  and  bacilli  and  researches 
about  their  behavior  with  Gram's  and  other  methods,  as  well 
as  comparisons  with  methods  which  have  not  been  here  de- 
scribed, and  finally  independent  investigations  in  order  to  ar- 
rive at  new  and  better  methods,  while  making  use  of  the  above- 
indicated  i^rinciples  and  the  above-mentioned  and  other  colors. 

Finall}',  a  few  more  words  about  the  durabilitj^  of  the  pre- 
parations : 

The  most  permanent  are  the  methylen-blue  preparations 
and  those  stained  with  fuchsin,  which  resist  the  stronger 
means  of  extraction.  Preparations  stained  simply  by  Gram's 
method  are  also  very  lasting.  With  their  double  staining, 
however,  there  takes  place  more  or  less  quickly  a  fading  of 
part  of  the  bacteria,  while  another,  mostly  smaller,  part  of  the 
same  remains,  sometimes  for  years,  unchanged.  Fuchsin 
preparation  extracted  with  anilin  oil  likewise  appear  to  be 
ver^^  sensitive  to  double  staining,  so  that  a  verj'  careful  wash- 
ing of  the  pre-stained  sections  in  much  water  is  here  to  be 
recommended  even  more  than  in  other  cases. 


CHAPTEE  II. 

FORMULA,  APPARATUS,  AND   METHODS. 

Composition  of  the  Staining  Fluids. 

No.  1.  Carbol.  Methylen  Blue. — Ten  cc.  of  absolute  alcohol 
are  poured  over  1.5  gm.  of  methylen  blue  in  a  mortar  and 
100  cc.  of  a  50  per  cent  aqueous  solution  of  carbolic  acid  are 
then  added,  and  the  whole  is  gently  rubbed  together  until  the 
pigment  is  dissolved.  If  a  small  quantity''  only  is  wanted  half 
the  quantities  maj'  be  taken,  since  after  a  time  the  staining 
properties  of  the  solution  may  decrease. 

It  may  be  stated  once  for  all  that  all  aqueous  solutions  of 
dyes  should  be  filtered  before  use. 

No.  2.  Weak  Acidulated  Water. — Ten  drops  of  h^-dro- 
chloric  acid  to  500  cc.  water.  The  water  used  may  be  distilled, 
or  ordinary'  tap  water  if  pure,  or  boiled  water. 

No.  3.  Lithia  Water. — To  1  cc.  water  add  6  to  8  drops  of 
a  concentrated  aqueous  solution  of  lithium  carbonate.  More 
concentrated  solutions  may  serve  to  remove  some  of  the  stain 
from  sections  over-stained  with  nuclear  black. 

No.  4.  Anilin  Oil  Solution  of  Methylen  Blue.— A  quan- 
tity of  methylen  blue  such  as  will  go  upon  the  point  of  a  knife 
is  rubbed  up  in  a.  mortar  with  10  cc,  of  anilin  oil.  Although 
the  whole  of  the  dye  may  not  be  dissolved,  the  whole  is  poured 
unfiltered  into  a  little  bottle  in  which,  after  a  time,  by  the  de- 
posit of  the  undissolved  pigment  the  oil  becomes  clear.  A  few 
drops  of  this  solution  diluted  with  pure  anilin  oil  to  the  re- 
quired strength  may  be  emploj^ed  for  staining  in  one  of  the 
solid  glass  dishes  before  described. 

No.  5.  Anilin  Oil  Solution  of  Safranin — Is  made  in  the 
same  way  as  No.  4,  with  safranin  instead  of  methj^len  blue. 

No.  6.  Solution  of  Chlorlnjdrin  Blue.  —  Ten  gm.  of  the 
Badische  Anilinfabrik  chlorhydrin  blue  is  dissolved  in  an  equal 
quantity  of  absolute  alcohol,  and  90  cc.  of  water  are  added. 
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No.  7.  Carbol.  Ftichsin.— One  gm.  fuchsin,  10  cc.  alcohol, 
and  100  of  a  5  per  cent  aqueous  solution  of  carbolic  acid. 

No.  8.  Anilin  Oil  Solution  of  Methyl  Green. — As  in  No. 
4,  with  methyl  green  instead  of  methylen  blue. 

No.  9.  Alcoholic  Solution  of  Fiuorescin.  —  One  gm.  of 
yellow  fluorescin  solution  is  rubbed  with  50  cc.  absolute  alco- 
hol, and  the  whole  is  poured  into  a  bottle  in  which,  after  a 
time,  the  undissolved  part  settles  at  the  bottom.  When  about 
half  is  used,  t,he  bottle  may  be  filled  up  with  alcohol,  and  this 
procedure  may  be  repeated  as  long-  as  any  of  the  precipitate 
remains  undissolved.  The  selective  power  of  red  fluorescin 
is  less  marked. 

No.  10.  Delajield's  Solution  of  Hoematoxylin. — To  200  cc. 
of  a  concentrated  saline  solution  of  ammonia  alum,  2  gm.  of 
h[fimatoxylin  dissolved  in  13.5  cc.  absolute  alcohol  are  added. 
Afterward  the  solution  should  be  exposed  to  the  air  and  light 
for  three  to  four  days,  should  then  be  filtered  and  mixed  with 
50.5  cc.  of  glj^cerin  and  50.5  cc.  of  methylated  spirit.  The 
solution  should  be  allowed  to  stand  until  it  is  of  a  dark  color, 
and  should  then  be  filtered  and  preserved  in  a  well-stoppered 
bottle.  Before  using  the  solution,  dilute  with  water,  and  re- 
member that  the  weak  solutions  give  the  best  results.  This 
logwood  solution  is  to  be  preferred  to  all  others  of  the  same 
dye,  as  by  its  use  deposits  upon  the  sections  do  not  occur. 

No.  11.  Anilin  Oil  Solution  of  Auramin.—Aura.mm  is 
very  easily  dissolved  in  anilin  oil,  so  that  a  very  few  drops  of 
a  concentrated  solution  of  it  mixed  in  a  suitable  glass  vessel 
mixed  with  4  to  5  its  bulk  of  pure  anilin  oil  suffices  for  the 
purposes  of  differentiation  and  double  staining. 

No.  12.  Anilin  Oil  Solution  of  Acid  Violet. — As  in  No. 
4,  with  acid  violet  in  the  place  of  methylen  blue. 

No.  13.  Carbol.  Black-brown. — As  in  No.  7,  but  with  black- 
brown  of  the  Frankfurt  Anilin  Compan3\ 

No.  14.  Carmine  Solutions. — a.  Caccati's. — Twenty  gm. 
of  cr3^stallized  carbonate  of  sodium  are  dissolved  in  100  cc. 
warm  water,  to  it  5  gm.  of  carmine  are  added,  and  the  solu- 
tion is  boiled.  Afterward  30  cc.  absolute  alcohol  are  added. 
Next  day  the  solution  is  filtered  and  300  cc.  of  water  with  8 
cc.  of  a  20  per  cent  water  and  solution  of  acetic  acid  and  2 
gm.  of  chloral  hydrate  are  slowly  added.  A  quarter  of  an 
hour  is  required  for  staining  with  this  solution. 
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h.  Litliiiun  Carmine  (Orth). — 2.5  i>-in.  of  carmine  are  dis- 
solved in  a  cold  saturated  solution  of  carbonate  of  lithium. 
The  solution  stains  in  a  few  minutes. 

c.  Hydrochloric  Acid  Solution  of  Carmine. — To  50  cc. 
alcoliol  (of  60°  to  80°)  add  4  drops  of  HCl  and  0.5  gm.  car- 
mine, boil  for  10  minutes,  and  filter,  cold. 

No.  15.  Solution  of  Hexamethyl  Violet. — ^  One  gm.  of 
crystallized  methyl  violet  is  dissolved  in  90  cc.  water  and  100 
cc.  alcohol. 

No.  IG.  Solution  of  Victoria  Blue. — One  g-m.  is  dissolved 
in  50  cc.  alcohol  of  50°. 

No.  IT.  Solution  of  Iodine  in  Iodide  of  Potassium.— Two 
g-m.  I,  4:  gm.  KI,  dissolved  in  100  cc.  water.  Of  this  a  little  is 
taken,  when  wanted,  and  mixed  with  water  until  the  solution 
is  of  the  color  of- Madeira. 

No.  18.  Oil  of  Cloves  Solution  of  Fluorescin. — A  knife- 
point of  yellow  fluorescin  solution  is  rubbed  up  with  15  cc.  oil 
of  cloves,  put  in  a  bottle  and  allowed  to  settle;  the  superna- 
tant fluid  becomes  clear. 

Microtomes. 

Dr.  H.  Kiihne  has  thought  it  necessar3'  to  mention  only 
one  form  of  microtome,  viz.,  that  of  Katsch,  of  Munich.  It  ap- 
pears to  me,  however,  that  it  would  be  as  well  to  give  a  short 
account  of  several  other  forms  which  are  used  at  the  present 
time,  especially-  as  Katsch's  microtome  is  little  known  in  Eng- 
land. For  g-eneral  remarks  on  microtomes,  however,  and  the 
principles  upon  which  the^^  are  constructed,  the  reader  may 
be  referred  to  "  The  Manual  for  the  Physiological  Laboratory'," 
4th  ed.,  pp.  23-27. 

The  microtomes  mostly  used  in  England  are  those  made  by 
Messrs.  Swift  and  Son  (Tottenham  Court  Road),  and  known 
by  the  name  of  Williams'  microtomes  (Figs.  1  and  2). 

In  the  first  form  of  this  microtome  (Fig.  1)  the  freezing 
agent  is  a  mixture  of  ice  and  salt.  This  microtome  is  of  great 
value  when  it  is  easj^  to  procure  ice.  In  the  second  form  (Fig. 
2)  the  ether  spray  apparatus  is  employed  to  procure  the  re- 
quisite freezing"  temperature. 

In  both  forms  the  material  to  be  cut,  after  having  been 

soaked  in  water  for  twelve  hours,  is  immersed  in  strong  mu- 
VIII-  35 
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cilage  for  one  hour,  and  then  is  frozen  with  the  adhering-  gum 


Fig.  1.— WiUiams'  (Ice  and  Salt)  Freezing  Microtome. 


Fig.  2.— Williams'  Ether  Freezing  Microtome. 

by  being-  placed  upon  the  top  of  the  braSs  cyUnder  in  the  cen- 
tre of  the  circular  glass  top  of  the  microtoiue,  the  ice  and  salt 
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mixture  or  the  ether  spray  apparatus  being-  used  to  suppl}^ 
the  necessary  cold.  The  sections  are  cut  by  means  of  a  razor 
held  firmly  in  a  triangular  frame  supported  by  three  screws. 
Bj'  lowering-  the  anterior  screw  little  by  little,  the  knife  is 
gradually  lowered,  and  sections  are  cut  by  a  to-and-fro  move- 
ment, either  directl3^  or  slightly  obliquely  forward,  of  the 
knife-bearing  triangle.  The  same  microtome  may  be  used  for 
cutting  sections  imbedded  in  paraffin  or  wax.  The  cost  is  £3 
14s.  for  the  ice  and  salt  microtome,  and  £3  Ss.  for  the  ether 
spraj^  microtome.  The  cut  sections  are  first  of  all  washed 
free  of  adhering  gum  with  water  at  40°  C,  and  are  then  ready 
for  staining. 

In  Fig.  3  is  seen  an  engraving  of  Katsch's  ether  freezing 


Fig.  3.— The  Ether  Freezing  Microtome  of  Katsch  (Munich). 


microtome.  The  method  of  using  it  is  well  explained  in  the 
text.  The  cost  of  the  microtome  is  £4  17s.  It  is  a  very  handy 
instrument,  and  is  a  good  deal  vised  on  the  Continent. 

A  somewhat  similar  instrument  is  made  b}'  Schanze  of 
Leipzig,  also  of  considerable  practical  value;  it  offers  some 
advantages  over  Katsch's  instrument.  It  is  made  in  four 
sizes,  the  cost  of  which  complete  is  respectively  £8  15s.,  £6, 
£5,  and  £4  5s.,  according  to  the  length  of  the  plane  along  which 
the  metal  wedge  bearing  the  razor  can  travel,  viz.,  40  cm.,  25 
cm.,  20  cm.,  and  17  cm.  A  microtome  made  by  Zeiss  of 
Jena,  after  Korting,  is  very  similar.  Its  cost  complete  is  £7 
12s.  6d 

A  very  excellent  microtome,  and  one  which  can  be  well 
recommended,  is  that  of  Reichert  of  Vienna  (Messrs.  F.  E. 
Becker,  Hatton  Wall,  and  Messrs.  C.  Baker,  High  Holborn, 
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supply  Reichert's  apparatus — Fig.  4).  The  principle  of  action 
is  much  the  same  as  of  those  microtomes  before  described. 
The  razor  is  carried  by  a  heavy  metal  wedge  which  works 
with  little  friction  in  an  angular  slot.  There  is  an  automatic 
action  for  raising  the  imbedded  material.  The  cost  of  this 
microtome  complete  for  cutting  both  frozen  and  imbedded 
material  is  about  £7. 

The  microtomes  of  Jung,  of  Heidelberg,  are  of  great  deli- 
cacy.    The  prices  of  the  three  sizes  made  coAiplete  are  respect- 


FlG.4.— Em  I  11  -. -,  11  ill  Mici  )toine  M  =  Ri7)i  iiii  1  ii  i  solid  lut  tal  block  iv  F=Clamp- 
ing  aiiciu^tiiieiit  toi  theidzor,  1)\  kiioikiii^  ig  mist  the  fai  leu  r  fi\f(l  1)\  milled  head  6, 
the  razor  carrier,  V)y  means  of  a  spring  arrangement  (s)  not  seen  in  figure,  turns  round 
the  wheel  z,  and  so  raises  the  object  to  be  cut  held  in  tlie  object  carrier  g,  which  is  fixed 
at /by  a  small  vice.  It  can  also,  when  necessary,  be  inserted  into  d,"  and  /  is  the  indi- 
cator of  the  amount  of  the  raising  of  the  object  which  takes  place  each  time  the  spring 
arrangement  chvs,  set  in  action. 


ively  about  £15,  £12,  and  £8  10s.  Several  microtomes  on  this 
(Rivet's)  principle  are  made,  of  which  Reichert's  is  very  excel- 
lent (the  length  of  the  plane  of  the  razor  is  30  cm.).  The  cost 
complete  is  about  £9. 

Boecker,  of  Wetzlar,  makes  an  excellent  microtome,  which 
is,  in  m.y  opinion,  not  surpassed,  for  £9  9s. 

Leitz,  of  Wetzlar,  manufactures  a  so-called  support  micror 
tome,  which  costs  complete  £7. 

Me^^er,  of  Enge,  Zurich,  also  supplies  a  microtome,  made 
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on  much  the  same  principle  as  Reichert's,  in  three  sizes  com- 
plete, £9  106'.,  £8,  and  £6  respectivel3\ 

There  are  many  more  microtomes  which  might  well  be 
mentioned  if  space  permitted. 

Imbedding. 

The  use  of  the  freezing  microtome  is  chiefly  to  be  recom- 
mended on  account  of  the  saving  of  trouble  it  permits.  It  is 
not  alwa^'S  the  best  way  of  cutting  sections,  and  when  the 
tissue  is  very  delicate  and  brittle  must  not  be  emploj^ed.  In 
such  cases  the  material  to  be  cut  may  be  imbedded  either  in 
celloidin  (or,  what  is  much  the  same,  in  collodion)  or  in  par- 
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afRn.  The  former  imbedding  material  is  to  be  preferred,  as 
sections  may  be  easily  stained  after  they  have  been  cut  in  cel- 
loidin, whereas  if  paraffin  has  been  employed  the  after-stain- 
ing process  is  very  tedious.  Both  methods  of  imbedding  will, 
however,  be  given. 

I.  The  Celloidin  Method. — The  pieces  of  material  to  be 
cut,  which  should  not  as  a  rule  be  larger  than  dice,  and  previ- 
ously properly  hardened,  should  be  placed  in  a  well-stoppered 
bottle  of  absolute  alcohol  for  twenty-four  hours  and  should 
then  be  transferred  to  a  second  bottle,  containing  a  mixture 
of  equal  parts  of  absolute  alcohol  and  methylated  ether  for 
twenty-four  hours.  The  pieces  of  material  are  then  ready  for 
placing  in  the  celloidin  solutions,  first  of  all  into  a  thin  solu- 
tion of  about  the  consistence  of  thin  S3'rup,  for  twenty-four 
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hours,  and  next  in  a  thicker  solution  of  about  the  consistence 
of  white  of  egg",  for  twenty-four  hours.  These  solutions  are 
made  by  dissolving-  as  much  celloidin  (which  is  sold  in  chips  in 
cardboard  boxes  at  about  4s.  the  ounce)  as  is  necessary  for  each 
in  equal  parts  of  absolute  alcohol  and  ether.  After  the  cel- 
loidin has  thoroug-hly  penetrated,  the  pieces  should  be  taken 
out  and  mounted  one  by  one  on  stout  corks,  allowed  to  remain 
exposed  to  the  air  for  about  ten  minutes,  and  should  then  De 
placed  for  twenty-four  hours  in  methylated  spirit  and  water, 
equal  parts.  All  of  the  steps  may  be  hurried  somewhat,  and 
twelve  hours  in  each  solution  is  no  doubt  sufficient,  but  the 
success  of  the  operation  is  more  certain  if  the  time  allowed  is 
longer.  Instead  of  celloidin,  many  workers  employ  collodion. 
It  is  well  to  have  four  bottles,  labelled  Nos.  1,  2,  3,  and  4,  con- 
taining- the  required  solutions,  so  that  the  material  can  be 
transferred  from  one  to  the  other  without  loss  of  time. 

II.  The  Paraffin  Process  is  as  follows :  The  pieces  of  ma- 
terial are,  as  in  the  celloidin  process,  first  placed  for  twenty- 
four  hours  in  absolute  alcohol;  next  in  anilin  oil  for  twenty- 
four  hours;  next  in  xj^lol  for  twenty-four  hours;  next  in 
paraffin  dissolved  in  xylol  for  twenty -four  hours;  and  finally 
in  paraffin  at  a  temperature  of  40°-50°  C.  for  from  twelve  to 
twenty-four  hours.  After  this  the  pieces  are  taken  out  of  the 
hot  paraffin,  and  mounted  on  small  solid  blocks  of  w^ood  for 
cutting"  with  one  of  the  microtomes  above  described,  or  may 
be  placed  on  a  piece  of  sheet  g-lass  to  cub  with  the  triangle- 
mounted  razor  of  Williams'  microtome. 


Hardening  Reagents. 

For  tissues  suspected  to  contain  micro-organisms  opinions 
are  divided  as  to  the  best  hardening  reagent.  Absolute  alco- 
hol, methylated  spirit,  and  Miiller's  fluid  each  has  its  advan- 
tage, and  no  fixed  rule  can  be  laid  down.  I  prefer  myself  to 
use  spirit,  as  a  rule,  for  this  purpose,  but  Miiller's  fluid  is  good 
when  there  is  no  press  for  time,  and  absolute  alcohol  when 
very  rapid  hardening  is  required.  I  seldom  use  the  chromic 
acid  and  spirit  mixture,  which  is  so  excellent  for  ordinary  his- 
tological work. 
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Solid  Glass  Capsules. 

These  little  glass  dishes,  formed  by  hollowin«"  out  a  solid 
block  of  glass,  are  much  recommended  in  the  place  of  watch- 


FiG.  ().— A  solid  Glass  Capsule. 

glasses.     They  are  less  likely  to  be  overturned,  and  can  be 
conveniently  covered  (as  in  Fig.  6)  with  a  glass  plate. 

Anilin  Oil. 

This  fluid  is  made  use  of  freely  to  differentiate  stained  mi- 
cro-organisms, as  in  the  modification  of  Gram's  method,  and 
also  to  dehydrate  instead  of  alcohol.  The  dark  brown  anilin 
oil  answers  the  purpose  as  well  as  the  pure  (and  very  expen- 
sive) light  yellow  oil. 

Xylol. 

Xylol  is  used  to  extract  the  clearing  oil,  such  as  oil  of 
cloves,  from  sections  before  mounting,  lest  the  anilin  color  be 
dissolved  away  by  the  traces  of  the  ethereal  oil  which  adhere 
to  the  sections.  It  does  not  satisfactorily  clear  the  sections 
itself.  Canada  balsam  is  now  generally  used  in  a  solution 
with  xylol  or  benzin.  Instead  of  oil  of  cloves,  oil  of  bergamot 
may  be  used,  or  oil  of  cedar,  but  neither  is  so  good  a  clearing 
reagent. 

Of  Preparing  Bacteriological  Sections. 

The  whole  of  the  manipulations  necessary  for  preparing 
the  sections  after  a  first  staining  can,  as  a  rule,  be  done  on  the 
slide.  The  practice  of  differentiating,  washing,  double-stain- 
ing, dehj'drating,  and  clearing  the  sections  on  slides  will  be 
found  of  value,  since  all  the  processes  used  can  in  this  waj^  be 
better  controlled. 

Microscopes. 

It  is  practically^  useless  to  attempt  the  investigation  of 
bacteriological  specimens  without  a  microscope  having  a  sub- 
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stage  condenser  on  the  pattern  of  Prof.  Abbe's,  and  an  oil  im- 
mersion lens  of  one-eighth  to  one-sixteenth  inch  focus.  A 
microscope  somewhat  after  the  pattern  of  Fig-.  7  is  recom- 


FiG.  7. — Reicherfs  Model  Microscope,  No.  II  h. — a.  Nose  piece  to  carry  three  glasses,  b,  c.  d. 
Abbe's  substage  condenser  and  arrangement,  e.  Fine  adjustment-fixture,  t.  Arrange- 
for  fixing  Abbe's  apparatus. 


mended.  Such  an  instrument,  differing  as  to  details,  is  made 
by  Zeiss,  of  Jena;  Reichert,  of  Vienna;  Leitz,  of  Wetzlar,  and 
by  a  good  many  other  Continental  makers  whose  names  it  is 
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not  necessary  to  specify.  Several  Engiish  firms,  too,  are  now 
making-  suitable  microscopic  stands  for  bacteriological  work — 
e.g.,  Messrs.  H.  Crouch,  Barbican,  and  Messrs.  Swift  and  Son, 
Tottenham  Court  Road.  The  immersion  lenses  of  Zeiss, 
Reichert,  and  Leitz  are  excellent.  Those  of  Zeiss  are  the  most 
renowned. 


ON  THE   PRESENT  POSITION 


OF 


ANTISEPTIC   SURGERY 


SIR   JOSEPH    LISTER,  Baronet,  F.R.S., 

Professor  of  Clinical  Surgery  in  King's  College,  London. 


ON  THE  PRESENT  POSmON  OF 
ANTISEPTIC   SURGERY. 


At  the  International  Congress  in  London  in  1881,  Robert 
Koch  demonstrated  in  King-'s  College  his  then  new  method 
of  cultivating  microbes  upon  solid  media.  The  illustrious 
veteran  Pasteur  was  present  at  the  demonstration;  and  at 
its  conclusion  exclaimed,  "  C'est  un  grand  progres,  monsieur." 
How  vast  have  been  the  extensions  of  our  knowledge  which 
have  resulted  from  that  great  step  in  advance!  Of  these 
none  perhaps  have  been  more  striking  than  Koch's  own  bril- 
liant discover^'  of  the  cholera  microbe,  picked  out  with  unerr- 
ing precision  bj-  his  beautiful  method  from  among  the  multi- 
tude of  bacteric  forms  that  people  the  intestinal  contents,  and 
grown  and  studied  with  as  much  definiteness  as  if  it  were  a 
cabbage  or  a  rose. 

But  while  we  have  during  the  last  nine  years  learned  so 
much  more  of  the  nature  and  habits  of  the  micro-organisms 
which  invade  our  bodies,  a  new  and  surprising  light  has  been 
thrown  within  the  same  period  upon  the  means  by  whicli  the 
living  animal  defends  itself  against  their  assaults.  This  we 
owe  to  the  eminent  naturalist  Metchnikoflf,  who,  having  long 
carefull}^  studied  intracellular  digestion  in  the  amoeboid  cells 
which  form  the  main  mass  of  the  bodies  of  sponges  and  other 
humble  organisms,  was  prepared  to  observe  and  rate  at  its 
true  value  an  analogous  process  in  the  wandering  leucocj^tes 
of  vertebrata.  He  found  that  these  migratory  cells,  with 
whose  amoeboid  movements  we  have  been  long  familiar,  feed 
also  like  amoebae,  and  while  almost  omnivorous  in  their  appe- 
tites, have  a  special  fondness  for  bacteria;  taking  them  into 
their  protoplasmic  substance  and  digesting  them,  thus  pre- 
venting their  indefinite  propagation  among  the  tissues.     The 
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cells  vA^hich  exercise  this  devouring-  function  he  termed  phago- 
cytes. 

Various  objections  have  been  urged  against  Metchnikoft's 
views,  but  so  far  as  I  am  able  to  judge,  he  has  met  these 
effectively^  by  his  masterly  series  of  researches;  and  his  obser- 
vations have  been  confirmed  and  extended  by  several  inde- 
pendent investigators,!  For  the  sake  of  those  among  my 
audience  who  may  chance  not  to  be  familiar  with  Metchnikoff's 
work,  I  am  tempted  to  relate  briefly  some  of  his  experiments. 
The  green  frog-,  below  the  temperature  of  20°  C.  (68''  F.),  is  in- 
capable of  taking-  anthrax:  the  bacilli  of  that  disease  cannot 
grow  when  introduced  under  the  skin  of  that  animal.  To 
what  was  this  immunity  of  the  frog  to  anthrax  due  ?  Were 
its  juices  an  unfit  pabulum  for  the  microbe,  or  was  the  phago- 
cytic action  of  its  leucocytes  the  explanation  ?  In  the  hope  of 
solving  this  question  Metchnikotf  formed  a  tiny  bag  out  of 
the  pith  of  the  reed,  and  having-  placed  in  it  some  spores  of 
anthrax,  closed  the  bag  and  inserted  it  beneath  a  frog's  skin. 
The  pith  wall  of  the  bag  allowed  the  animal's  lymph  to  pene- 
trate by  diffusion,  but  excluded  the  leucocytes;  and  the  result 
was  that  the  spores  sprouted  and  grew  into  luxuriant  threads 
of  anthrax  in  the  lymph,  which  was  thus  proved  to  be  a  suit- 
able medium  for  the  growth  of  the  bacillus.  Meanwhile  under 
another  part  of  the  skin  of  the  same  frog-  had  been  placed  a 
small  piece  of  the  spleen  of  an  animal  that  had  just  died  of 
anthrax  and  contained  the  microbe  in  its  most  virulent  form ; 
but  there,  the  leucocytes  having  free  access,,  no  g-rowth  oc- 
curred. 

Another  experiment  on  the  same  principle  was  still  more 
instructive.  It  consisted  in  introducing  the  spores  of  anthrax 
into  the  anterior  chamber  of  the  eye  of  a  frog,  which,  as  we 
have  seen,  is  naturally  insusceptible  of  the  disease,  and  also 
into  that  of  a  sheep  and  of  a  rabbit  made  insusceptible  of  it 
artificially  by  "vaccination"  with  Pasteur's  attenuated  virus. 
The  aqueous  humor  of  the  healthy  eye  contains  few  if  an}^ 
leucocytes  to  interfere  with  the  perfect  transparency  essential 
to  vision.  Accordingly  the  spores  sprouted  and  grew  for  a 
while  freely  in  the  anterior  chamber.  Meanwhile  the  growth 
of  the  bacillus  occasioned  irritation  to  the  e^'e,  resulting 'in  the 
immigration  of  a  constantly  increasing  number  of  leucocytes, 
producing  turbidity  and  in  time  hypopion.     If  a  drop  of  the 
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aqueous  humor  was  withdrawn  at  an  early  period  after  the 
commencement  of  the  experiment  and  examined  with  the 
microscope,  it  was  found  to  contain  anthrax  bacilli;  some  of 
them  free  in  the  liquid,  but  others  inclosed  in  the  bodies  of 
leucocytes.  But  a  drop  taken  after  a  longer  period  had  elapsed 
showed  no  free  bacilli,  all  being-  now  within  the  leucocj^tes  and 
exhibiting-  signs  of  degeneration  in  various  degrees  as  the 
result  of  their  advancing  digestion.  Finally  the  anthrax  dis- 
appeared entirelj'  and  the  ejx  cleared  up,  the  animal  in  all 
cases  remaining  healthy,  although  inoculation  into  the  aque- 
ous humor  proved  a  jjeculiarly  deadly  mode  of  infecting  a 
susceptible  animal.- 

Here  we  see  that  the  inflammation  excited  by  the  microbe 
becomes,  through  the  medium  of  the  leucocytes,  the  cause  of 
its  destruction.  How  little  can  the  lamented  Cohnheim  have 
dreamed  that  his  observation  of  the  emigration  of  leucoc.ytes 
in  inflammation  would  prove  to  have  so  far-reaching  a  bearing 
upon  the  pathology  of  infective  diseases. 

I  have  brought  before  you  two  samples  of  the  kind  of  evi- 
dence upon  which  the  phagocj^te  theor3'  rests;  and  if  we  ac- 
cept it,  as  I  believe  we  must,  it  serves  at  once  to  explain 
much  that  has  hitherto  been  mj^sterious  in  the  relations  of 
micro-organisms  to  wounds.  Take  for  example  that  which 
the  surgeon  makes  for  the  cure  of  harelip.  Its  posterior  edge 
is  perpetually  bathed  with  the  saliva,  which  contains  many 
kinds  of  septic  bacteria.  But  these  do  not  enter  and  people 
the  fibrin  that  glues  together  the  cut  surfaces,  as  they  infal- 
libly would  do  if  those  surfaces  were  composed  of  glass  or  anj^ 
other  chemically  inert  material  destitute  of  life.  It  has  long 
been  very  evident  that  the  living  tissues  exerted  a  potent  in- 
fluence in  checking  bacteric  development  in  such  a  wound:  but 
what  was  the  nature  of  that  influence  ?  This  used  to  be  an 
enigma,  but  now  receives  its  natural  explanation  in  the  phago- 
cytic action  of  the  cells  that  crowd  the  lymph  soon  after  its 
effusion. 

At  the  London  Congress  I  brought  forward  an  experiment 
which  proved  that  a  blood-clot  within  the  body  may  exert  a 
powerful  anti-bacteric  agency.  I  will  not  repeat  the  details 
of  that  experiment  further  than  to  sa}^  that  a  verj'  small 
piece  of  linen  cloth  soaked  Avith  putrid  blood  was  mounted  b}'' 
means  of  silver  wire  in  the  interior  of  a  short  glass  tube  open 
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at  both  ends,  which  was  slipped  into  the  jugular  vein  of  a 
donkey  and  kept  in  position  between  two  lig-atures.  After 
two  days  the  venous  compartment  was  removed  and  the  co- 
ag-ulum  within  it  investigated.  In  and  near  the  glass  tube  it 
was  in  a  state  of  advanced  putfefaction,  as  was  indicated  by 
its  foul  odor  and  greatly  altered  appearance;  and  micro- 
scopic examination  showed  that  it  abounded  with  bacteria. 
But  near  the  wall  of  the  vein  it  looked  to  the  naked  eye  like  a 
recent  clot;  I  could  not  detect  in  it  any  putrid  odor  nor  could 
I  discover  bacteria  with  the  microscope.^ 

Stained  sections  of  these  outer  parts  of  the  coagulum,  made 
after  hardening  in  alcohol,  showed  great  multitudes  of  cells 
differing  from  one  another  in  size  and  other  characters,  just  as 
is  often  the  case  with  Metchnikoft''s  phagocytes.  I  supposed 
that  these  cells  must  have  been  in  some  way  or  other  the 
anti-bacteric  agents;  but  how,  I  could  not  imagine.  The 
phagocyte  theory  clears  up  the  mystery. 

By  means  of  this  same  theory  we  can  account  for  Avhat 
would  otherwise  have  seemed  to  me  incomprehensible — the 
use,  without  evil  consequences,  of  silk  ligatures  which  have 
not  been  subjected  to  any  antiseptic  preparation.  We  learn 
from  the  experiments  of  Ziegler  and  others  that  leucocytes 
soon  penetrate  very  thin  spaces  between  plates  of  glass  or 
other  chemically  inert  foreign  bodies  inserted  among  the 
tissues.  And  we  can  understand  that  they  may  creep  into  the 
intervals  between  the  fibres  of  a  silk  thread  and  destroy  any 
microbes  that  may  have  lodged  there,  before  they  have  had 
time  to  develop  serious  septic  mischief.  But  there  must  surely 
be  a  limit  to  the  thickness  of  the  threads.  No  one,  I  imagine, 
would  feel  justified  in  leaving  in  the  peritoneal  cavity  an  un- 
sterilized  cord  as  thick  as  a  finger.  Mr.  Bantock,  whose  re- 
markable series  of  successful  ovariotomies  may  seem  to  justify 
his  practice,  does  not,  I  believe,  prepare  his  ligatures  antisep- 
tically;  and  I  understand  that  he  uses,  for  tying  the  pedicle  of 
the  tumor,  silk  twist  of  so  strong  a  nature  that  it  can  be 
trusted  to  bear  the  needful  strain  with  a  diameter  of  only 
about  one-thirtieth  of  an  inch.  But  it  would  surel}^  be  wiser 
to  sterilize  even  so  slender  a  cord.  Who  can  say  that  septic 
mischief  may  not  occasionall}^  lurk  in  the  ligature  in  a  form 
which  may  baffle  the  phagocytes  ? 

The  success  in  abdominal  surgery  achieved  by  Bantock 
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and  Lawson  Tait,  without,  as  it  is  said,  the  use  of  antiseptic 
means,  proves  a  stumbhiig'-block  to  some  minds.  But  in 
truth  the  practice  of  these  surgeons  is  by  no  means  conducted 
witliout  antiseptic  precautions;  nor  would  they,  I  am  per- 
suaded, desire  that  such  an  impression  should  prevail.  Both 
are  scrupulously  careful  in  the  purification  of  their  sponges; 
and  if  there  is  one  thing-  more  important  than  another  in  the 
antiseptic  management  of  wounds  of  the  peritoneum,  it  is  the 
avoidance  of  impure  sponges.  Both  observe  the  strictest 
cleanliness,  which  is  surely  an  antiseptic  precaution,  for  it 
owes  its  virtue  to  the  fact  that  it  presents  the  septic  organ- 
isms in  the  smallest  possible  numbers  and  thus  reduces  their 
power  for  evil  to  the  utmost  that  can  be  done  by  any  mea- 
sures that  are  not  germicidal.  Both  these  surgeons  also  wash 
out  the  peritoneum  with  water,  so  as  to  g-et  rid  of  coagula 
without  injuring-  the  peritoneal  surface  by  rubbing  it  with 
sponges;  and  this  is  done  in  order  to  avoid  the  risk  of  sepsis 
in  residual  clots.  The  drainag-e  of  the  peritoneum  is  another 
antiseptic  measure,  and  Mr.  Bantock,  I  am  informed,  has  the 
sponges  which  absorb  the  serum  wrung-  out  of  sulphurous 
acid  and  changes  them  very  frequently. 

This  is  a  department  of  surgery  in  which  I  have  had  but 
little  personal  experience.  But  I  can  see  that  while  the  mea- 
sures to  which  I  have  referred  are,  so  far  as  they  go,  highh^ 
valuable,  it  must  be  in  itself  a  ver^^  desirable  thing  to  avoid 
the  direct  application  to  the  peritoneum  of  strong-  and  irritat- 
ing- antiseptic  solutions.  But  now  that  we  are  all  agreed 
that  microbes  are  the  evil  with  which  we  have  to  contend,  it 
is  surelj''  wiser  to  insure  by  germicidal  means  their  entire  ab- 
sence from  our  hands  and  instruments,  rather  than  trust  to 
the  most  perfect  cleanliness  in  the  ordinar3^  sense  of  the  term. 
And  if  w^ater  is  used  for  washing  out  the  peritoneum,  prudence 
seems  to  me  to  dictate  that  it  ought  to  be  freed  from  living- 
organisms  if  this  can  be  done  without  making-  it  irritating. 
This  object  is,  I  believe,  aimed  at  by  Mr.  Bantock  by  boiling- 
the  water  before  using  it;  but  I  would  advise  as  more  effectual 
an  extremely  weak  solution  of  corrosive  sublimate,  such  as  1 
in  10,000,  which,  as  Koch  has  taught  us,  may  be  implicitly 
trusted  as  aseptic,  while  it  is  not  appreciably  irritating  and 
involves  no  risk  of  mercurial  poisoning. 

In  general  surgery  the  direct  application  of  strong-  anti- 
VIII— 36 
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septic  solutions  is  not  attended  with  the  same  disadvantages 
as  in  operations  in  the  peritoneal  cavity.  My  practice  for 
some  time  past  has  been  to  wash  the  womid,  after  securing- 
the  bleeding  points,  with  a  pretty  strong  solution  of  corrosive 
sublimate  (1  to  500)  and  irrigate  with  a  weaker  solution  (1  to 
4,000)  during  the  stitching;  and  I  have  had  no  reason  to  com- 
plain of  the  results.  To  this,  however,  I  must  make  one 
marked  exception.  When  applied  to  the  healthj'^  synovial 
membrane  of  a  joint,  the  1  to  500  sublimate  lotion  produces 
inconvenient  irritation ;  and  therefore  when  opening  an  artic- 
ulation, as  for  suturing  a  transverse  fracture  of  the  patella,  I 
abstain  from  the  washing,  and,  as  a  substitute,  have  hitherto 
irrigated  during  the  whole  operation  with  the  weak  solution 
(1  to  4,000). 

And  3^et  I  must  confess  that  I  have  for  a  long  time  doubted 
whether  either  the  washing  or  the  irrigation  is  really  neces- 
sary. These  doubts  have  been  raised  partly  by  experiments, 
some  of  which  I  mentioned  at  the  London  Congress,  which 
had  proved  to  me  that  normal  blood  and  serum,  and  even 
pus,  were  by  no  means  favorable  soils  for  the  growth  of 
microbes  in  the  form  in  which  they  are  present  in  the  air; 
and  partly  \>y  reflection  upon  the  experience  we  had  when  we 
used  the  carbolic  spraj'. 

As  regards  the  spray,  I  feel  ashamed  that  I  should  have 
ever  recommended  it  for  the  purpose  of  destro^ang  the  mi- 
crobes of  the  air.  If  we  watch  the  formation  of  the  spray  and 
observe  how  its  narrow  initial  cone  expands  as  it  advances, 
with  fresh  portions  of  air  continually  drawn  into  its  vortex, 
Ave  see  that  many  of  the  microbes  in  it,  having  only  just  come 
under  its  influence,  cannot  possibly-  have  been  deprived  of  their 
vitality.  Yet  there  was  a  time  when  I  assumed  that  such  was 
the  case;  and  trusting  the  spraj^  implicitly  as  an  atmosphere 
free  from  living  organisms,  omitted  various  precautions  which 
I  had  before  supposed  to  be  essential.  Thus  in  opening  the 
l^leura  in  empj^ema  for  the  purpose  of  evacuating  the  pus  and 
introducing  a  drainage-tube,  and  afterward  in  changing  the 
dressings,  I  had  previously  applied  over  the  opening  a  piece  of 
cloth  steeped  in  an  antiseptic  lotion  to  act  as  a  valve  and  pre- 
vent the  entrance  of  air  during  inspiration.  But  under  the 
spraj^  I  omitted  the  valve  and  allowed  the  air  to  pass  freely  in 
and  out  of  the  pleural  cavity,  although  I  used  the  spray  at 
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such  a  distance  from  the  producing-  apparatus  that  it  was  drj'' 
and  transparent,  with  the  particles  of  carbohc  solution  nec- 
essarily widel^'^  separated  from  each  other.  And  these  parti- 
cles cannot  have  been  in  more  than  instantaneous  contact 
with  much  of  the  dust  before  it  was  drawn  within  the  chest 
and  securely  protected  by  the  j)us  or  serum  there  from  any 
further  action  of  the  antiseptic.  It  is  physically  impossible 
that  the  microbes  in  such  dust  can  have  been  in  any  way 
whatever  affected  by  their  momentary  presence  in  the  spra^'. 

Yet  we  did  not  find  our  results  in  the  treatment  of  empj'-- 
ema  rendered  worse  by  this  false  confidence  in  the  spray. 
There  are  few  more  beautiful  things  in  antiseptic  surg-er^-,  as 
contrasted  with  the  results  of  former  practice,  than  to  see  the 
abundant  purulent  contents  of  the  pleural  cavity  g"ive  place 
at  once  to  a  serous  effusion  rapidly  diminishing  from  day  to 
day  till,  the  opening  being  allowed  to  close,  the  pleura,  re- 
stored to  its  healthy  condition,  resumes  its  normal  function  of 
absorbing  gases  and,  as  the  natural  vacuum  within  it  becomes 
re-established,  the  atmospheric  pressure  blows  up  the  con- 
tracted lung  and  brings  it  again  into  contact  with  the  chest 
wall  unimpaired  in  its  dimensions.  Such  a  course  we  had 
witnessed  before  the  days  of  the  spray  and  such  we  continued 
to  see  during  its  use. 

If,  then,  no  harm  resulted  from  the  admission  day  after  day 
of  abundant  atmospheric  organisms  to  mingle  unaltered  with 
the  serum  in  the  pleural  cavity,  it  seems  to  follow  logically 
that  the  floating-  particles  in  the  air  may  be  disregarded  in  our 
surgical  work.  And  if  so,  we  may  dispense  with  antiseptic 
washing  and  irrigation;  provided  always  that  we  can  trust 
ourselves  and  our  assistants  to  avoid  the  introduction  into  the 
wound  of  septic  defilement  from  other  than  atmospheric 
sources. 

Since  we  abandoned  the  spray,  three  years  ago,  we  have 
been  careful  to  compensate  for  its  absence,  not  only  \>j  anti- 
septic washing  and  irrigation,  but  by  surrounding  the  seat  of 
operation  with  wide  spread  towels  wrung  out  of  an  antiseptic 
solution.  For  the  spraj^  though  useless  for  the  object  for 
which  it  was  originallj^  designed,  had  its  value  as  a  diffuse  and 
perpetual  irrigator,  maintaining  purity  of  the  surgeon's  hands 
and  their  vicinity'  as  an  unconscious  care-taker.  But  if  besides 
the  spray  we  give  up  all  washing  and  irrig-ation  of  the  wound. 
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our  vigilance  must  be  redoubled.  Yet  I  believe  that  with  as- 
sistants dul3^  impressed  with  the  importance  of  their  duties, 
the  task  would  prove  by  no  means  difficult.  I  have  not  yet 
ventured  to  make  the  experiment  on  any  large  scale,  thoug-h 
I  have  long"  had  it  in  contemplation.  It  is  a  serious  thing*  to 
experiment  upon  the  lives  of  our  fellow-men !  But  I  believe 
the  time  has  now  arrived  when  it  may  be  tried.  And  if  it 
should  succeed,  then  perhaps  may  be  fulfilled  my  early  dream. 
Judg-ing"  from  the  analog-y  of  subcutaneous  injuries,  I  hoped 
that  a  wound  made  under  antiseptic  precautions  might  be 
forthwith  closed  completel^^  with  the  line  of  union  perhaps 
sealed  hermetically  with  some  antiseptic  varnish.  And  bitter 
was  my  disappointment  at  finding"  that  the  carbolic  acid  used 
as  our  antiseptic  ag"ent  induced  by  its  irritation  such  a  copious 
effusion  of  bloody  serum  as  to  necessitate  an  opening"  for  its 
exit.  Hence  came  the  drainag"e  of  wounds.  But  if  we  can 
discard  the  application  of  an  antiseptic  to  the  cut  surfaces, 
using"  spong"es  wrung"  out  of  a  liquid  that  is  aseptic  but  unirri- 
tating",  such  as  the  1  to  10,000  solution  of  corrosive  sublimate, 
we  may  fairly  hope  that  the  orig"inal  ideal  maj^  be  more  or 
less  nearly  attained. 

We  have  already  made  of  late  considerable  approaches 
toward  it.  Our  wounds  being"  no  longer  subjected  to  the  con- 
stant irrigation  of  the  spray,  and  carbolic  acid  having"  g"iven 
place  to  the  less  irritating",  thoug"h  more  efficient,  solutions  of 
corrosive  sublimate,  serous  discharg-e  is  much  less  than  for- 
merly and  less  drainage  is  required.  In  many  small  wounds 
where  we  used  to  find  drainag-e  imperative,  we  omit  it  alto- 
gether, and  in  those  of  larger  extent  we  have  g'reatly  reduced 
it.  Thus  after  removing"  the  mamma  and  clearing"  out  the 
axilla,  I  now  use  one  short  tube  of  very  moderate  calibre  wiiere 
I  used  to  employ  four  of  various  dimensions.  But  it  would  be 
a  g"rand  thing"  if  we  could  dispense  with  drainag-e  altog"ether; 
without  applying"  the  very  firm  elastic  compression  adopted 
by  some  surg-eons,  which,  besides  involving  the  risk  of  slough- 
ing of  parts  of  low  vital  power,  with  the  chance  that  it  may 
after  all  fail  in  its  object,  proves  often  extremely  irksome  to 
the  patient. 

It  remains  for  me  to  say  a  few  words  regarding  the  best 
form  of  external  dressing.  Some  surgeons  have  thought  that 
simplicity  and  efficiency  may  be  combined  in  the  maximum 
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deg-ree  by  the  use  of  cotton  wool  sterilized  \)y  heat.  But 
though  it  may  be  a  simple  thing-  to  heat  the  wool  appropri- 
ately- by  means  of  suitable  aj)paratus  in  a.  public  institution, 
for  the  ordinary  practitioner  it  would  be  impracticable.  And 
as  regards  efQciency  I  need  hardl^^  remark  that  cotton  wool 
merel3^  aseptic  can  only  exclude  septic  mischief  when  it  is  in 
the  dry  state.  When  it  is  soaked  to  its  external  surface  with 
a  copious  discharge,  it  must  be  liable  to  become  septic  en 
masse.  And  however  well  we  may  succeed  in  the  future  in 
diminishing-  or  abolishing-  discharg-e  from  wounds  made  by 
the  surgeon,  there  must  always  remain  cases  in  which  it  will 
occur  in  greater  or  less  amount.  Contused  wounds,  for  exam- 
ple, into  which  dirty  material  of  one  kind  or  another  has  been 
introduced  before  they  are  seen  by  the  surgeon,  must  be  puri- 
fied by  the  use  of  powerful  antiseptic  means  and  must  for  a 
while  discharge  freely.  The  same  is  to  be  said  of  cases  in 
which  we  make  the  attempt,  often  with  signal  success,  to  re- 
store an  aseptic  condition  in  a  part  affected  with  septic  sinuses. 
Again,  there  are  abscesses  in  which,  in  the  present  state  of  our 
knowledge,  we  cannot  avoid  the  occurrence  of  considerable 
serous  oozing,  and  in  which  a  perfectly  trustAvorthy  antiseptic 
dressing-  is  a  matter  of  life  and  death.  And  wherever  dis- 
charge is  considerable,  it  is  essential  that  the  dressing-  be  of  a 
kind  which  will  not  permit  the  development  of  septic  organ- 
isms in  it,  although  it  be  saturated  throughout;  and  this  can, 
I  believe,  only  be  attained  by  the  use  of  chemical  antiseptic 
substances.  I  have  for  some  time  past  emploj^ed  for  this  pur- 
pose a  combination  of  the  two  cyanides  of  zinc  and  mercury, 
which  appears  to  fulfil  the  requisite  conditions  of  antiseptic 
efficacy'  and  due  storage  of  the  ag-ent  in  spite  of  free  discharge, 
together  with  absence  of  irritating  properties.  Having  al- 
ready published  on  this  subject,  I  will  not  detain  the  members 
of  the  congress  with  details  regarding  it,  further  than  to  say 
that  since  the  date  of  that  publication  Professor  Dunstan,  of 
the  London  Pharmaceutical  Society,  has  devised  means  by 
which  the  substance  can  be  prepared  m  a  perfectly  definite 
manner,  and  containing-  twice  as  g-reat  a  percentage  of  the 
cyanide  of  mercury  as  that  which  we  have  hitherto  used.  And 
as  I  have  ascertained  that  the  cyanide  of  mercury  is  the  more 
important  ingredient  antisepticallj^,  and  also  that  its  larger 
amount  in  Dunstan's  material  does  not  make  the  salt  irritat- 
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ing",  we  may  fairly  regard  the  new  preparation  as  an  im- 
provement. 

And  yet  we  have  had  no  need  to  complain  of  this  substance 
in  the  form  in  which  we  have  used  it  hitherto.  Those  who 
have  followed  my  practice  at  King's  College  Hospital  during 
the  year  and  a  half  in  which  this  dressing  has  been  emplo^^ed, 
will  agree  with  me  that  we  have  secured  a  constancy  of  asep- 
tic results  which  has  more  than  ever  justified  the  perform- 
ance of  operations  once  quite  unwarrantable. 

In  thus  referring  to  my  own  work,  I  do  so  in  no  boastful 
spirit;  but  in  the  hope  of  stimulating  some  of  those  whom  I 
address  to  more  thorough  earnestness  in  pursuit  of  the  great 
objects  of  antiseptic  surgery. 
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CHAPTER  I. 

TUMORS  AIS^D   CAXCERS. 


This  work  has  been  written  to  elucidate  the  following 
points : 

1.  Cancer  is  a  local  disease. 

2.  There  are  several  varieties  of  cancer,  distinguishable 
from  one  another  by  their  microscopic  character;  but  the  de- 
gree of  malignancy  of  a  cancerous  growth  depends  not  merely 
upon  its  structure,  but  upon  its  anatomical  site. 

3.  Cancer  frequentlj^  occurs  in  combination  with  some  other 
disease,  and  is  often  preceded  and  caused  by  disease  or  injury 
of  the  tissue  from  which  it  springs. 

4.  The  occurrence  of  cancer  may  often  be  prevented ;  and 
complete  extirpation  of  the  disease  in  its  earliest  stage  may  be 
considered  curative. 

5.  Further  investigation  of  the  action  of  certain  specific 
drugs — among  other  things — is  still  needed.  Evidence  which 
has  been  advanced  in  favor  of  the  curative  action  of  some 
mineral  and  vegetable  substances  cannot  be  disregarded. 

A  tumor  is  a  neoplasm,  or  new  growth,  of  abnormal  char- 
acter, which  usually  can  be  distinguished  from  the  normal  tis- 
sue from  which  it  springs  by  its  boundaries  and  diversity  of 
structure,  and  which  is  not  the  result  of  inflammation  only. 

But  the  term  is  often  used  in  a  far  wider  and  in  its  strictly 
etymological  sense,  viz.,  to  denote  any  "swelling;"  for  al- 
though this  wide  use  of  the  word  is  abandoned  by  surgical 
writers,  j'^et,  whether  properly  or  improperly',  it  is  frequenth' 
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so  employed  for  practical  or  diagnostic  purposes  in  actual 
practice.  For  diagnostic  purposes,  the  pregnant  uterus  must 
be  considered  a  tumor  until  it  has  been  distinguished  from  an 
ovarian  or  other  abdominal  tumor.  Similarly  an  abscess  may 
be  considered  a  tumor  until  distinguished  from  a  sarcoma. 

All  tumors  or  neoplasms  are  divided  into  two  main  classes, 
viz.,  the  malignant  and  the  non-malignant,  innocent,  or  benign. 

For  very  good  reasons,  the  malignant  tumors  are  the  can- 
cers; and  cancer  or  malignant  disease  are  synonj^mous  terms. 
Therefore  every  cancer  is  a  tumor,  but  a  tumor  is  not  neces- 
sarily a  cancer. 

Cancer,  or  malignant  disease,  commences  locally  as  a  dis- 
tinct focus  or  new  growth,  whose  component  cells  have  arisen 
from  normal  cells,  and  which  begin  to  infiltrate  and  consume 
healthy  adjacent  cells,  the  new  growth  sometimes  generaliz- 
ing by  the  lymphatic  and  sometimes  by  the  vascular  system. 

A  malignant  or  a  non-malignant  tumor  may  originate  from 
nearly  any  part  of  the  body;  but  while  the  latter  in  its  growth 
will  merely  displace  the  surrounding  tissues,  the  former  will 
invade  and  consume  them.  A  non-malignant  growth  will  not 
disseminate  by  the  lymphatic  or  vascular  system,  or  recur 
locally  after  extirpation. 

Local  recurrence  of  a  cancer  after  extirpation  is  nearly  cer- 
tain, unless  considerable  portions  of  the  tissues  apparently 
healthy,  adjoining  the  growth,  have  been  also  destroyed  or 
removed. 

All  tumors  may  ulcerate,  but  a  distinction  must  be  pointed 
out  between  the  ulceration  of  an  innocent  and  of  a  malignant 
tumor. 

The  ulceration  which  is  sometimes  found  associated  with 
an  innocent  tumor  is  of  an  accidental  kind,  and  due  to  injurj^ 
or  defect  in  the  blood-suj^ply  of  the  growth,  and  is  not  of  a 
progressive  nature. 

But  the  ulceration  of  a  cancerous  growth  is  part  and  par- 
cel 01  the  disease,  and  one  of  the  most  striking  features  in  its 
natural  history.  Growth  is  construction,  and  ulceration  is 
destruction  of  tissue;  the  one  process  is  the  opposite  of  the 
other;  Avhere  they  coexist  or  alternate  progressively,  the  dis- 
eased area  increasing  in  size  and  extent,  there  is  cancer.  The 
debris  cast  off,  while  ulceration  is  proceeding,  in  the  form  of 
discharge,  is  of  an  offensive  and  foul  character.     The  foulness 
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of  the  discharge  maj''  be  said  to  be  in  direct  ratio  to  the  rate 
of  destruction  of  the  tissue. 

Cancer  disseminates  in  various  ways. 

First,  satellite  growths  may  arise  in  the  immediate  neigh- 
borhood of  the  parent  growth. 

Secondl3'',  particles  from  the  primary  or  parent  growth 
may  be  carried  along  the  lymphatic  vessels  into  the  lymphatic 
glands,  constituting  secondary  or  daughter  neoplasms. 

Thirdly,  j)articles  of  the  primary  growth  may  penetrate 
the  walls  of  the  blood-vessels,  and  give  rise  to  secondary 
growths  in  distant  organs. 

Fourthly',  the  disease  may  become  disseminated  by  graft- 
ing; particles  becoming  implanted  from  a  primary  growth  to 
some  other  part  of  the  body  temporarily  in  contact  with  such 
growth;  from  one  part  of  the  peritoneum  to  another;  and 
sometimes  from  husband  to  wife. 

Individuals,  therefore,  frequently  present  themselves  suffer- 
ing from  multiple  cancerous  developments — the  secondarj^  or 
metastatic  formations  being  generally  recognized,  if  occurring 
near  the  surface  of  the  bod3^,  by  their  anatomical  continuity 
with  the  parent  growth;  or  their  existence  in  the  interior  may 
be  surmised. 

Metastatic  formations  are  always,  and  necessarily,  of  the 
same  histological  variety  as  the  primary  growth. 

When  malignant  disease  occurs  primarily  at  more  than 
one  part  or  organ,  the  different  growths  are  not  necessarily 
of  the  same  histological  variety. 

In  such  cases  the  diseased  foci  may  be  either  symmetrically 
or  asj^mmetricall}^  situated. 

The  occurrence  of  cancer  primarily  in  both  breasts  is  rare, 
but  such  a  manifestation  should  not  be  construed  as  indicat- 
ing a  constitutional  origin,  but  rather  as  an  instance  of  a  local 
disease  attacking  independently  two  organs  symmetrically 
situated,  and  placed  under  similar  predisposing  circumstances. 

In  addition  to  the  ucleration  referred  to,  other  retrogres- 
sive changes  may  occur  in  neoplasms.  The  growth  may 
undergo  fattj',  colloid,  gangrenous,  or  caseous  degeneration. 
Ossification,  too,  may  occur. 

In  cancer,  should  the  destructive  or  ulcerative  factor  exceed 
in  rate  the  constructive  factor  in  the  disease,  the  neoplasm 
will  destroy  itself  and  a  spontaneous  cure  result.     Whether 
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such  cases  ever  really  occur,  thoug-h  descriptions  of  them  may 
be  fouud  sparsely  scattered  in  surgical  literature,  is  a  contro- 
versial topic;  but  I  am  sorry  to  say  I  have  never  seen  exam- 
ples of  what  from  theoretical  considerations  would  be  antici- 
pated. 

Patients  suffering-  from  cancer  are  often  found  in  the  best 
g-eneral  health,  and  it  is  only  in  the  ulcerative  stage,  when 
deleterious  or  putrefactive  products  may  become  absorbed, 
that  constitutional  disturbance  may  arise.  8uch  a  condition 
is  termed  the  cancerous  cachexia,  but  there  is  nothing  special 
about  it.  The  cachexia  will  frequently  disappear  after  the 
disease  has  been  extirpated  b}^  operation,  or  the  foulness  of 
the  discharg-e,  which  poisons  the  system,  destroyed  by  anti- 
septic agents. 

When  cancer  has  once  commenced,  its  duration,  if  un- 
checked, varies  from  a  few  months  to  many  j^ears.  The  ra- 
pidity of  growth  will  varj^  with  the  part  of  the  body  first  at- 
tacked and  the  histological  variety  of  the  disease.  In  the 
majority  of  cases  of  cancer,  however,  which  fall  under  our 
notice,  the  duration  of  the  disease  must  be  measured  by  years, 
even  if  only  temporarily  checked,  as  onh'  too  commonly  hap- 
pens, by  inadequate  operations,  or  those  which  have  not  been 
performed  sufficiently  early. 

Death,  when  it  supervenes,  results  from  the  mechanical 
pressure  of  the  primary  neoplasm  or  of  the  secondary'  growths 
upon  some  vital  part,  when  dang'er  will  be  apprehended  by  the 
anatomical  relation  of  the  tumor  to  such  part;  from  blood- 
poisoning  and  exhaustion,  or  froin  hemorrhages,  either  small 
and  repeated  from  the  growth  itself,  or  profuse,  resulting  from 
the  extension  and  ulceration  of  the  growth  into  some  large- 
sized  blood-vessels. 

Cancer  is  a  disease  which  is  found  in  all  periods  of  life, 
though  the  vast  proportion  of  cases  occur  in  persons  aged  be- 
tween forty-five  and  sixty-flve  years.  Cancer  rarely  occurs 
under  twenty  or  over  seventy -five  years  of  age;  nevertheless 
none  are  too  old  or  too  young  to  be  attacked  by  cancer. 
(When  malignant  disease  occurs  in  childhood  and  in  j-outh,  it 
is  usually  as  sarcoma.) 

Statistics  show  that  the  annual  mortality  from  cancer  is 
increasing,  both  actually  and  relativel3"  to  the  population. 


CHAPTER   II. 

THE  VARIETIES   OF   CANCER. 

Cancers  are  divided  into  two  main  groups,  the  carcino- 
mata  and  the  sarcomata,  each  of  which  presents  sub-varieties. 
This  mode  of  classification  is  based  upon  the  circumstance 
that  during'  the  development  of  the  embryo,  the  blastoderm 
presents  three  la^-ers,  viz.,  the  epiblast,  mesoblast,  and  hypo- 
blast.  Embr3^ology  teaches  us  that  from  the  cells  of  which 
the  trilaminar  blastoderm  consists  (all  having  arisen  from  a 
common  parent  cell,  the  ovum)  eventually-  is  developed  the 
entire  bodj^  all  parts  of  which  can  be  traced  in  origin  to  one 
of  the  three  layers  mentioned.  When  a  cancer  originates 
from  a  part  of  the  body  dev^eloped  from  either  hypoblastic  or 
epiblastic  cells  the  growth  is  termed  a  carcinoma;  if  from 
cells  derived  form  mesoblastic  tissue,  a  sarcoma. 

Carcinomata  are  composed  of  groups  of  epithelial  cells  im- 
bedded in  a  vascular  framework  of  connective  tissue.  The 
cells  multiply  endogenouslj-  and  lie  together  in  confused 
masses. 

The  sarcomata  which  arise  from  parts  derived  from  the 
mesoblast  are  composed  of  cells  which  do  not  ordinaril}^  lie  in 
alveoli,  or  spaces  (as  in  the  case  of  the  carcinomata);  the  cells 
predominating-  over  the  intercellular  substance,  thus  resem- 
bling immature  connective  tissue.  So  far,  the  division  between 
the  two  main  g'roups  of  cancer  can  be  formed  easily  enough, 
but  unfortunatel3^  it  is  not  always  practicable  to  sa}-  from 
which  of  the  blastoderm  layers  a  neoplasm  has  arisen.  More- 
over, encephaloid  carcinoma  (so  called)  is  perhaps  g-enerallj"  a 
sarcoma,  and  the  rare  cases  of  alveolar  sarcoma  are  most 
difficult  to  distinguish  from  carcinoma.  But,  taking  all  in  all, 
this  primary  division  is  the  most  useful  and  modern  classifica- 
tion, and  the  primary  divisions  may  for  descriptive  purposes 
be  subdivided  as  follows: 
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Varieties  of  Carcinoma. 

Varieties  of  Sarcoma. 

1.  Scirrhus. 

1.  Round-celled. 

2.  Medullar3\ 

2.  Spindle-celled. 

3.  Melanotic. 

3.  Giant-ceJled. 

4.  Osteoid. 

Special  variety,  Epulis. 

5.  Cylindroid. 

4.  Mixed-celled. 

6.  Colloid. 

5.  Melanotic. 

7.  Ei^ithelioma. 

6.  Hemorrhag-ic. 

Sub-variety,  Rodent  ulcer. 

7.  Lymphoma. 

8.  Glioma. 

9.  Psammoma. 

10.  Myxoma. 

Scirrhus,  or  Hard  Cancer. 

Latin  equivalent,  scirrhus.  French  equivalent,  squirrhe. 
German  equivalent,  scirrhus.     Italian  equivalent,  scirrho. 

Scirrhous  cancer  originates  from  the  epithelium  of  the 
tubular  or  acinous  glands,  notably  of  the  breast,  pylorus,  and 
pancreas. 

The  growth  consists  chiefly  of  fibrous  tissue,  inclosing 
clumps  of  cells  within  alveoli,  and  derives  its  name  from  the 
toughness  and  quantity  of  its  fibrous  element.  The  cells  are 
large  in  size,  with  large  nuclei,  and  are  polymorphous  from 
mutual  pressure.'  Scirrhus  is  first  circumscribed,  but  soon 
commences  to  spread  from  the  periphery,  infiltrating  the  ad- 
jacent tissues  and  puclcering  the  region  in  which  it  grows,  the 
infiltrated  parts  contracting.  Dimpling  of  the  skin  (in  the 
case  of  the  tumor  subjacent  to  it)  therefore  appears,  and  the 
tumor  becomes  adherent  to  the  skin  as  well  as  to  the  parts 
beneath  it.  The  contraction  of  the  scirrhus  gives  rise  to  pain 
from  implication  of  the  nerves  involved  in  it;  the  pain  is  de- 
scribed as  of  a  stabbing,  j)aroxysmal,  and  lancinating  charac- 
ter; the  other  pressure- symptoms  will  vary  with  the  site  of 
the  growth.  After  the  skin  has  become  involved  it  generally 
presents  a  dusky  color,  and  sometimes  there  is  desquamation. 
Distinct  cancerous  nodules  may  appear  in  the  skin;  should 
this  structure  become  hard  and  brawnj^  the  term  "  cancer  en 
cuirasse"  is  applied  to  it.  Ulceration  may  follow,  and  the 
ulcer  presents  these  characters:  it  is  of  irregular  outline  and 
generally  solitary;  its  edges  are  dusky,  hard,  usually  everted 
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and  nodular;  its  surface  is  irreg-ularlj-  excavated;  its  discharge 
is  foetid,  semi-purulent,  hemorrhagic  or  sanious;  and,  accord- 
ing to  Gross,  the  carcinomatous  fungus  haematodes  of  the 
older  writers  is  apocryphal.  Scirrhus  grows  chiefly  in  the 
direction  of  its  best  blood-supplj^  and  increases  in  size  by  con- 
tinuit3\  It  disseminates  by  the  lymphatic  system,  the  glands 
on  the  proximal  side  of  the  tumor  which  lie  nearest  to  the 
growth  becoming  first  involved,  and  the  lymphatic  vessels 
which  unite  the  tumor  with  the  glands  are  indurated,  and 
sometimes  stand  out  like  cords.  The  implication  of  the  glands 
maj^  be  of  a  scirrhous  or  medullary  character;  if  a  cluster  of 
glands  be  alTected  they  become  fused  together,  the  new  groAvth 
running  a  similar  course  to  the  primary  lesion. 

Tlie  cancerous  cachexia  is  commonly  said  to  become  estab- 
lished after  the  disease  is  Avell  advanced,  and  to  be  due  to  the 
exhaustion  consequent  upon  it,  and  caused  by  various  factors, 
viz.,  the  hemorrhages  from  the  growth,  if  it  be  ulcerated,  the 
debility  produced  by  the  local  discharges  and  the  absoriition 
into  the  sj'stem  of  sejitic  material;  hy  sleepless  nights,  bj' 
malnutrition,  and  by  anxiety. 

Important  though  the  cancerous  cachexia  be  from  a  diag- 
nostic point  of  view,  yet  it  is  most  frequently  confounded  with 
cachexia  due  to  other  conditions,  viz.,  to  that  of  Brig'ht's  dis- 
ease; various  forms  of  chronic  ancemia,  especially  pernicious 
aneemia;  icterus,  syphilis,  the  pigmentation  caused  by  Addi- 
son's disease;  and  though  the  differential  diagnosis  may  often 
be  arrived  at  by  an  elimination  of  these  conditions,  yet,  given 
an  absence  of  unequivocal  signs  and  symptoms  of  cancer,  the 
presence  of  a  cachexia  will  often  prove  of  great  value  in  con- 
firming an  opinion. 

Medullary. 

Latin  equivalent,  carcinoma  medullosum.  French  equiva- 
lent, cancer  medullaire.  German  equivalent,  Markschwamm. 
Italian  equivalent,  cancro  midoUare. 

Medullary  or  encephaloid  carcinoma  constitutes,  accord- 
ing to  Gross,  about  five  per  cent  of  all  the  varieties  of  cancer. 
It  is  generally  met  with  in  the  testis,  breast,  kidney,  liver,  and 
ovary.  Histologically,  the  difference  between  medullary  and 
scirrhus  carcinoma  is  merelj^  one  of  degree  in  the  comparative 
relationship  which  subsists  between  the  epithelial  elements 
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and  the  fibrous  stroma;  for  while  in  the  latter  the  matrix  is 
larg-ely  in  excess  of  the  cells,  in  the  former  the  proportion  is 
reversed  and  the  cells  are  greatly  in  excess  of  the  stroma, 
giving"  the  neoplasm  a  much  softer  consistence,  which  may 
sometimes  be  mistaken  for  the  fluctuation  of  an  abscess,  and 
imparting"  to  it  a  far  quicker  rate  of  growth.  Clinically,  en- 
cephaloid  cancer  is  often  met  with  at  an  earlier  period  of  life 
than  scirrhus,  sometimes  below  the  age  of  puberty,  while  scir- 
rhus  is  not;  and  while  the  greatest  number  of  cases  of  this 
variety  attacks  people  in  the  fifth  decade,  a  large  number  of 
that  are  met  with  in  the  fourth.  From  scirrhus,  medullary 
cancer  differs  in  the  larger  size  to  which  it  attains,  in  the 
greater  prominence  of  its  superficial  veins,  and  in  its  greater 
readiness  to  give  rise  to  metastases  or  secondary  tumors. 
Thus  the  lymphatic  glands  become  implicated  early  in  the 
course  of  the  disease,  and  secondary  growths,  which  occasion- 
all3^  originate  de  novo,  or  else  by  infection  from  the  first 
tumor,  not  infrequently  appear  in  organs  distant  from  the 
primary  lesion. 

Encephaloid  cancer  is  reallj''  a  rare  variety,  for  most  of  the 
cases  so  tabulated  are,  in  point  of  fact,  instances  of  small- 
celled  sarcomata. 

Melanotic. 

Latin  equivalent,  carcinoma  melanoticum.  French  equiv- 
alent, melanose.  German  equivalent,  melanotischer  Krebs. 
Italian  equivalent,  cancro  melanotico. 

Melano-carcinomata  are  much  rarer  than  melano-sarco- 
mata.  They  are  carcinomata  in  which  a  deposition  of  pig- 
ment has  taken  place,  giving-  the  tumor  a  black  or  gray  ap- 
pearance. 

Osteoid. 

Latin  equivalent,  carcinoma  osteoides.  French  equivalent, 
cancer  osteolde.  German  equivalent,  osteoid  Krebs.  Italian 
equivalent,  cancro  osteoide. 

By  osteoid  carcmoma  is  understood  a  cancer  which  has  un- 
dergone ossification.  It  is  still  maintained  by  some  writers 
that  carcinoma  is  often  met  with  in  the  bones,  and  that  such 
tumors  not  infrequentlj^  ossify.  Histologically,  little  differ- 
ence can  often  be  found  between  carcinomatous  and  sarcoma- 
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toils  tumors  of  bone;  so  that  the  ilifTerential  diag-nosis  between 
these  neoplasms  cannot  be  made. 

But  proceeding-  upon  the  basis  that  sarcomata  are  neo- 
plasms of  connective  tissue  and  carcinomata  of  epithelial  ori- 
gin, it  follows  that  it  would  be  logically  impossible  for  primary' 
carcinoma  of  bone,  the  carcinomatous  deposition  originating- 
in  the  bone,  to  occur,  and  therefore  the  term  "  osteoid  carci- 
noma ''  could  not  be  applied  to  the  ossification  of  a  tumor  which 
commenced  in  bone  (as  it  generally  does),  but  only  to  an  ossi- 
fication of  a  carcinoma  occurring  in  other  structures.  On  the 
other  hand,  Mr.  Timothj^  Holmes  points  out,  in  the  '^  System 
of  Surgery,"  Vol.  II.,  p.  315,  that  it  is  an  assumption  to  saj- 
tliere  is  no  epithelium  in  the  bones,  "  since  the  vascular  endo- 
thelium may  be  considered  epithelial."  But  this  is  a  most  in- 
genious petitio  principil,  and,  were  it  admitted,  the  entire 
distinction  between  carcinoma  and  sarcoma  would  at  once 
fall  through;  for  since  all  the  connective  tissues  are  permeated 
by  blood-vessels,  carcinoma  might  originate  in  anj^  connective 
tissue,  viz.,  from  the  endothelium  of  its  vessels.  Moreover,  the 
vascular  endothelium  is  of  mesoblastic  development. 

With  reference  to  these  tumors,  Mr.  Holmes  points  out 
further,  in  defence  of  his  classification  of  them  among-  the  car- 
cinomata, that  they  "present  none  of  the  features  which  were 
originally  described  as  characteristic  of  sarcoma,  for  t\\ej  are 
usually  highly  malignant,  and  recur  not  locallj^,  but  in  remote 
parts;  and  they  invade  the  lymphatic  glands,  often  at  an 
early  period  of  the  disease.  But  in  striking-  contrast  to  these 
very  malignant  osteoid  tumors,  wiiich  I  w'ould  still  call  osteoid 
'cancers,' there  are  others  which  are  only  locallj- malignant 
— i.e.,  recurrent — which  do  not  threaten  life  unless  b}-  their 
pressure,  and  which  in  all  clinical  respects  bear  the  strongest 
analogy  to  the  '  recurrent  fibroid '  tumors  of  Lebert  and  Paget. 
Such  cases  I  would  class  apart  from  the  cancerous  tumors 
b^' some  such  term  as  "diffused  bony '  or  ' recurrent  osteoid' 
tumors." 

Cylixdroid;  syn.  Adenoid. 

Latin  equivalent,  carcinoma  cylindroides  vel  adenoides. 
French  equivalent,  cylindroide,  syn.  adenoide.  German  equiv- 
alent, Cylindrom,  syn.  Adenoid.  Italian  equivalent,  cilindroide, 
syn.  adenoide. 
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Cylindrical  carcinoma  presents  groups  of  cells  of  which 
those  at  least  at  the  periphery  of  the  cluster  are  cylindrical 
in  form.  The  cells  which  occupy  the  interior  of  the  groups 
are  generally  polymorphous,  the  centres  of  the  loculi  being 
often  empty — a  circumstance  which  could  he  explained  hy  the 
dropping  out  of  the  central  cells  in  making  the  microscopic 
sections.  Cj^lindromata  are  formed  from  those  cells  which 
clothe  the  mucous  membranes,  and  the  growths  are  usually 
met  with  in  the  rectum,  sigmoid  flexure,  other  parts  of  the 
intestine,  and  uterus.  The  neoplasms  are  found  in  various 
stages  of  development,  some  closely  simulating  the  higher 
organization  of  the  adenoid  tumors,  with  Avhich  they  have 
been  confounded,  in  some  cases  the  distinction  being  most  dif- 
ficult; but  a  true  cyhndroma  is  not  en  capsuled.  The  tumor  is 
of  comparatively  slow  growth,  and  is  apt  to  disseminate  chiefly 
by  the  liver  and  lungs. 

Colloid. 

Latin  equivalent,  morbus  colloides.  French  equivalent, 
cancer  colloide.  German  equivalent,  Gallert-Krebs.  Italian 
equivalent,  cancro  colloide  o  gelatinoso. 

It  is  very  doubtful  whether  colloid  cancer  ever  occurs  as  a 
primary  growth.  Colloid  is  usually  regarded  as  a  degenera- 
tion of  one  of  the  varieties  of  cancer,  and  not  as  a  distinct 
species.  As  to  formation,  the  cancer  cells  enlarge  and  become 
partiallj^  filled  with  clear  colloid  or  glue-like  material.  The 
alveolar  structure  of  the  neoplasm  is  generally  well  marked, 
and  a  jelly-like  substance  (gelatiniform)  exudes  on  squeezing  a 
section  of  the  growth. 

Colloid  cancer  pursues  a  slow  course;  it  is  most  commonly'' 
found  in  the  omentum  and  abdominal  viscera.  It  is  more  than 
probable  that  the  sarcomata  as  well  as  the  carcinomata  un- 
dergo colloid  change,  in  proof  whereof  may  be  cited  an  instance 
of  primary  malignant  disease  of  the  bones,^  of  colloid  char- 
acter, and  therefore  presumably  sarcomatous. 

Epithelioma. 

Latin  equivalent,  epithelioma.  French  equivalent,  cancer 
epithelial.  German  equivalent,  Epithelial-Krebs.  Italian 
equivalent,  cancro  epiteliale. 
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Epithelioma  is  that  variety  which  originates  from  the  epi- 
thelium of  the  skin  or  mucous  membrane,  and  is  most  com- 
monly met  with  at  the  points  of  junction  of  these  structures. 
The  appearance  of  epithelioma  at  such  a  site  is  very  often  at- 
tributed to  the  presence  of  a  fissure  or  excoriation,  or  to  the 
result  of  some  slight  injury.  Nevertheless,  the  rich  blood- 
supply  with  wiiich  the  muco-cutaneous  junction  and  the  ma- 
milla  are  endowed  would  in  itself  render  these  parts  specially 
prone  to  epithelial  infiltration. 

Epithelioma  commences  by  presenting-  aggregated  cells, 
similar  to  those  of  the  Malpighian  layers.  The  deeper  tissues 
become  invaded  by  clum.ps  of  cells — just  as,  in  the  development 
of  the  ova,  groups  of  cells  from  the  germ  epithelium  first  sink 
into  the  ovarian  stroma.  These  processes  having  entered  the 
corium  and  the  subjacent  structures,  often  cross  or  unite  b}^ 
branches.  The  cells  which  compose  these  plugs  are  very  firmly 
pressed  together  in  some  places,  so  that  a  cross-section  of 
them  yields  the  so-called  "  bird's-nest "  bodies,  or  "  epidermic 
globes." 

Nevertheless,  these  bodies  are  not  pathognomonic  of  epi- 
thelioma ;  or  perhaps,  more  properly  speaking,  they  point  out 
the  relationship  which  subsists  between  the  various  neoplasms 
and  normal  grow^ths — for  the  nest-cells  of  the  epithelioma 
cannot  be  distinguished  per  se  from  those  met  with  in  some 
papillomata,  or  even  in  the  covering  of  the  healthy  tongue. 

Ulcers  form  fi^om  the  breaking  dowm  of  the  deposit,  and 
present  certain  characteristic  features.  The  edges  of  the  ulcer 
are  rugged,  hard,  nodulated,  and  everted.  The  surrounding- 
area  is  inflammatory  and  indurated.  From  the  roughened 
base  of  the  ulcer  proceeds  a  foul  discharge  which  exhibits  a 
tendency  to  scabbing.  Epithelioma  is  a  slow-growing  variety 
of  cancer.  At  the  present  moment  there  is  a  case  under  the 
care  of  the  author  of  epithelioma  of  the  right  breast,  the 
growth  being  of  six  years'  duration.  The  axillary  lymphatics 
have  become  involved  during  the  past  twelvemonth.  It  is 
also  noteworthy,  with  regard  to  the  etiology  of  cancer,  that 
all  the  children  of  the  woman  were  suckled  solely  from  the 
right  breast. 

Epithelioma  usually  commences  as  a  small  crack,  fissure, 
or  ulcer,  and  often  in  a  crack,  fissure,  or  ulcer — i.e.,  the  groAvth 
may   appear  in   a   certain   form   on   a   structure   previously 
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healthy,  or  more  frequentlj'^  may  develop  out  of  some  morbid 
condition  of  apparently  trivial  character. 

Thus  the  simple  fissure  of  the  anus;  the  simple  crack  on 
the  lip,  caused  by  the  irritation  of  the  roug-h  or  broken  pipe- 
stem  or  decayed  tooth;  the  patch,  plaque,  or  ichthyotic  spot 
on  the  tong-ue,  so  often  of  syphilitic  origin;  the  common  scar- 
tissue,  the  common  erosion  of  the  cervix  uteri,  or  the  skin 
already  intlltrated  by  a  lupoid  growth — each  of  these  condi- 
tions forms  the  most  fertile  predisponents  for  cancerous  deposit. 

Out  of  these  facts  two  things  are  manifest:  first,  that  the 
diagnosis,  by  the  naked  eye,  of  epithelial  deposit  in  its  very 
earliest  or  premonitory  stage  is  impossible;  and,  second Ij'-,  the 
important  prophj^lactic  point,  viz.,  that  the  greatest  care 
should  always  be  exercised  in  the  observation  and  treatment 
of  "  suspicious-looking  "  ulcers,  fissures,  and  patches,  especiaJly 
if  accompanied  by  a  slight  infiltration  of  the  parts,  or  if  syph- 
ilitic or  other  taint  exist. 

Epitheliomatous  cancer  is  rarely  met  with  in  patients  under 
thirty  years  of  age.  Its  most  common  seats  are  the  lip,  tongue, 
oesophagus,  stomach  and  intestines,  breast,  genital  organs,  and 
anus.  The  rate  of  growth  varies  with  the  region  primarily 
affected.  The  disease  disseminates  through  the  lymiDhatic 
system;  but  secondarj^  growths  appear  in  the  lungs,  liver, 
kidneys,  and  other  organs. 

Rodent  Ulcer;  syn.  Jacob's  Ulcer. 

Latin  equivalent,  ulcus  erodens.  French  equivalent,  ulcere 
rong'eur.  German  equivalent,  ulcus  rodens.  Italian  equiva- 
lent, ulcera  rodente. 

Rodent  ulcer  is  a  sub-variety  of  epithelioma,  usually  occur- 
ring on  the  upper  two-thirds  of  the  face,  and  distinguished 
pathologically  by  the  presence  of  certain  glandular  cell-masses, 
connected  with  the  hair-follicles  and  sebaceous  glands. 

Rodent  ulcer  usually  attacks  people  advanced  in  life,  and 
the  nasal  side  of  the  lower  eyelid  is  its  usual  seat.  The  growth 
commences  as  a  small  nodule,  which  very  slowly  ulcerates. 
The  edges  of  the  ulcer  are  hard,  regular,  sinuous,  and  inverted. 
Its  base  is  smooth  and  clean  and  its  discharge  slight.  As 
the  disease  progresses,  the  orbit  usually  becomes  implicated. 
The  eyeball  may  slough  out,  and  the  bony  framework  of  the 


Cancer  and  its  Complications.  577 

orbit  and  nasal  cavity  having-  become  involved,  communica- 
tion Avith  the  nasal  fossae  and  antrum  is  at  last  established. 

This  sub-variety  runs  a  peculiarly  slow  course,  and  is  fur- 
ther disting-uished  from  epithelioma  by  its  physical  charac- 
ters, \>\  its  site,  by  an  absence  of  glandular  implication,  by 
good  g-eneral  health,  by  an  absence  of  pain  and  usually  of 
cachexia — the  discharge  being  insignificant.  As  to  the  origin 
of  rodent  ulcer,  all  pathologists  ag-ree  that  it  springs  from 
epithelium. 

Thiersch,  followed  by  Drs.  Tilbury  and  Calcott  Fox,^  be- 
lieved that  the  growth  commences  from  the  external  root- 
sheath  of  the  hair-follicles,  which  in  point  of  fact  is  an  ex- 
tension of  the  rete  Malpighii.  Dr.  Thin,  on  the  other  hand, 
considers  Jacob's  ulcer  to  be  a  cancerous  adenoma  of  the  sweat- 
glands.^ 

Dr.  Hume,  who  has  devoted  great  pains  to  the  task  of 
elucidating  the  origin  of  rodent  ulcer  ■*  by  means  of  the  careful 
study  of  microscopic  sections  of  a  few  cases,  favors  the  former 
view;  but  these  specimens,  which  are  admirably  illustrated  in 
the  "  British  Medical  Journal,"  ^  would  seem  to  support  the 
view  that  rodent  ulcer  may  arise  either  from  the  hair-follicles 
or  sebaceous  g-lands.  According  to  Dr.  Hume,  however,  "the 
first  appearance  of  disease  is  noticed  in  a  broadening  from  in- 
creased cell-formation  of  certain  hair-follicles.  The  portion  of 
the  follicle  seems  usuall^^  to  be  the  neck,  or  that  part  between 
the  opening'  of  the  sebaceous  gland  into  the  follicle  and  the 
epidermis.  The  canal  of  these  broadened  follicles  usually 
widens,  producing-  an  elliptical  cavity  in  the  section.  In  some 
follicles  the  broadening  is  not  g-eneral,  but  takes  the  form  of  a 
distinct  outgrowth  from  the  edge,  and  in  such  the  connection 
of  the  outgrowth  with  the  external  sheath  of  the  follicle  can 
be  plainly  traced."  These  changes  are  followed  \ij  increased 
vascularity  in  the  corium,  by  the  transudation  of  leucocytes, 
and,  later,  \)y  oedematous  infiltration.  The  diseased  follicle, 
with  its  sebaceous  g-land,  assumes  a  deeper  position,  becomes 
constricted,  and  finall}"  broken  off.  It  is  this  deeper  portion 
Avhich  is  transformed  into  a  patch  of  rodent  tissue  by  cell- 
proliferation. 

In  the  sebaceous  glands  the  process  begins  by  proliferation 
of  their  sheaths,  which  are  diverticulae  from  the  sheaths  of 
the  hair-follicles.     The  ucler  is  formed  by  atrophj"  of  the  epi- 
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dermis  superficial  to  the  patches  of  rodent  tissue.  But  in  some 
cases,  viz.,  in  those  accompanied  by  inflammation,  there  is  con- 
siderable (secondary')  thickening-  of  the  epidermis. 

Dr.  Hume,  in  opposition  to  Dr.  Thin,  maintains  that  the 
changes  in  the  sweat-ducts  and  glands  are  of  a  secondary  and 
not  of  a  primary  character — that  they  are  changes  of  disinte- 
gration, not  of  growth. 

"  In  epithehoma,'*  writes  Dr.  Hume,  "  theie  is  a  marked  ten- 
dency to  an  unrestrained  cell-infiltration  of  surrounding  struc- 
tures, so  that  infection  of  the  lymphatic  sj^stem  readily  occurs. 
The  cell-growth  of  rodent  ulcer,  on  the  other  hand,  is  in  the 
form  of  isolated  masses  which,  originating-  in  the  follicles  and 
sebaceous  glands,  are,  at  least  for  some  time,  restrained  by 
the  fibrous  sheaths  of  these  structures.  The  tendency  of  these 
masses  is,  therefore,  to  cause  by  their  pressure  on  the  tissues 
a  persistent  ulceration,  in  which  they,  as  well  as  the  tissues, 
perish.  But  because  this  local  destruction  takes  place  rapidlj^, 
and  because  of  the  absence  of  cell-wandering,  lymphatic  infec- 
tion is  not  prone  to  occur." 

These  facts  would  tend  larg-ely  to  support  the  view  of  Mr. 
Jonathan  Hutchinson,  that  no  essential  difference  exists  be- 
tween epithelioma  and  Jacob's  ulcer,  and  that  the  clinical  and 
microscopic  discrepancies  between  these  conditions  are  expli- 
cable on  consideration  of  the  locality  of  rodent  ulcer — i.e.,  in  a 
situation  where  sebaceous  glands  abound. 

In  the  summer  of  1883  the  author  saw  a  patient  who  had 
been  affected  for  many  years  with  a  typical  Jacob's  ulcer  in- 
volving- the  orbit;  but  since  the  commencement  of  the  year  a 
distinct  epithelioma  had  developed  in  the  lower  lip.  This  iso- 
lated case  confirms  strongly  Mr.  Hutchinson's  views  as  to  the 
relationship  of  these  diseases. 

Sarcoma. 

Latin  equivalent,  sarcoma.  French  equivalent,  sarcome. 
German  equivalent,  Sarcom.     Italian  equivalent,  sarcom. 

Definition. — A  sarcoma  is  a  tumor  of  connective-tissue  ori- 
g-in,  composed  of  elements  which  are  for  the  most  part  cellular 
and  embryonic.  These  elements  are  imbedded  in  a  matrix  of 
intercellular  substance  of  varying  quality  and  quantity.  The 
vessels  run  between  the  cells,  and  the  cells  increase  in  number 
by  division  (ButUn). 
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When  malig-nant  tumors  occur  during-  young-  life  they  are 
generall}^  sarcomata.  Clinicall}-,  sarcomata  present  many 
features  in  common  witli  the  carcinomata ;  and  as  in  carcinoma 
wide  differences  in  the  natural  history  of  the  growth,  depend- 
ent on  the  variety  and  site,  exist,  so  in  sarcoma  the  rate  of 
progress  and  degree  of  malignancy  will  be  found  to  vary  with 
the  localit}'-  and  anatomical  character  of  the  neoplasm. 

A  sarcoma  is  usually  a  more  or  less  encapsulated  tumor, 
which  can  be  readilj^  "  shelled  out "  of  or  peeled  off  from  the 
structures  with  which  it  is  connected.  However,  the  tumor 
reall}'  extends  beyond  its  apparent  boundaries,  so  that  during 
an  operation  for  its  removal  a  considerable  amount  of  the 
surrounding  tissues  should  be  excised  also. 

In  outline,  sarcomatous  neoplasms  are  generally  rounded 
or  ovoid — not  often  lobulated;  in  consistence,  elastic;  distinct 
fluctuation,  simulating-  that  of  an  abscess,  may  be  met  with; 
on  the  other  hand,  there  are  solid  varieties.  The  subjacent 
structures  are  not  infiltrated,  and  the  skin  is  not  adherent  to 
the  tumor.  Sarcomata  usually  attain  far  larger  dimensions 
than  carcinomata.  The  subcutaneous  veins  are  often  very 
much  engorged.  Owing  to  the  histological  relationship  be- 
tween the  blood-vessels  and  cells  of  the  neoplasm,  dissemina- 
tion generall3^  occurs  through  the  blood-vessels.  Nevertheless 
the  neighboring  lymphatics  are  by  no  means  infrecjuently  in- 
volved, and  notably  so  in  the  case  of  sarcoma  of  the  testis  and 
sarcoma  of  the  tonsil.  If  recurrence  takes  place  after  removal 
of  the  neoplasms,  the  secondary  growth  or  gTowths  are  usu- 
ally found  in  the  internal  organs.  Sarcomata  are  not  so  pain- 
ful as  carcinomata,  and  the  cachexia  is  not  frequently  present. 
When  ulceration  of  the  skin  takes  place  from  a  sarcoma  situ- 
ated beneath,  it  is  from  pressure,  not  by  infiltration.  The 
edges  of  the  ulcer  are  regular  and  round,  or  ovoid;  the  sur- 
rounding integument  is  healthy,  and  the  sarcoma  partially 
protrudes  through  the  aperture,  as  a  "  fungus  htematodes." 
The  latter  point  is  one  of  importance,  for  according  to  Gross' 
observations  the  presence  or  absence  of  a  fungus  ha?matodes 
would  at  once  establish  the  diagnosis  between  sarcoma  and 
carcinoma. 

Histologically,  the  sarcomata  are  divided  into  the  spindle- 
celled,  round-celled,  and  giant-celled  varieties,  and  since  a 
medley  of  these  cells  may  be  found  in  any  specimen,  a  fourth 
group,  the  mixed-celled  sarcomata,  is  added. 
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Quite  another  form  of  sarcoma  often  met  with  is  the  cys- 
tic. The  cystic  sarcomata  cannot,  however,  claim  a  special 
class,  since  they  are  merely  ordinary  sarcomata  containing- 
cysts  which  may  develop  by  one  of  two  methods,  viz.,  (1)  as  a 
degeneration  of  the  sarcomatous  tissue,  or  (2)  by  the  retention 
and  increase  of  the  normal  product  of  the  acini  or  tubules  of 
the  gland  from  which  the  sarcoma  springs.  The  sarcomatous 
tissue  may  also  bulge  into  the  cysts  (and  even  obliterate 
them),  forming  intra-cystic  growths. 


VAKIETIES   OF   SARCOMA. 

Round-celled. 

Latin  equivalent,  cellas  habens  rotundas.  French  equiva- 
lent, a  cellules  arrondis.  German  equivalent,  rundzelliges. 
Italian  equivalent,  a  cellule  rotund e. 

Round-celled  sarcomata  consist  essentially  of  round  cells 
irreg'ularly  arranged  in  a  homogeneous  matrix.  The  vessels 
are  generally  mere-clefts  between  the  cells,  and  this  intimate 
relationship  is  the  explanation  of  the  rapidity  with  which  sar- 
coma disseminates  through  the  blood-vessels.  The  round-cells 
are  of  two  classes,  large  and  small;  the  small  round-celled 
variety  naturall-y  being  the  more  malignant.  The  most  com- 
mon situations  for  this  variety  are  the  testis,  tonsil,  antrum 
of  Highmore,  and  Ij-mphatic  glands  (lympho-sarcoma). 

Spindle-celled. 

Latin  equivalent,  cellas  habens  fusiformes.  French  equiv- 
alent, a  cellules  fusiformes.  German  equivalent,  spindelzel- 
liges.     Italian  equivalent,  a  fusa. 

The  cells  of  this  variet^^  being  spindle-shaped,  some  writers 
have  concluded  that  they  are  really  embryonic  muscle  and 
nerve-fibre  cells  in  an  arrested  state  of  development. 

As  there  are  two  kinds  of  round-celled  sarcoma,  viz.,  large 
and  small,  so  also  are  there  large  and  small  spindle-celled 
sarcomata. 

This  variety  is  most  common  in  the  bones,  testis,  muscles, 
skin,  and  ej'e. 
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Giant-celled. 

Latin  equivalent,  myeloides.  French  equivalent,  a  m^-elo- 
plaques.  German  equivalent,  Myeloidg-eschwulst.  Italian 
equivalent,  mieloide. 

The  g-iant-celled  or  myeloid  sarcomata  are  distinguished 
histolog'ically  by  the  presence  of  giant-cells,  which  are  masses 
of  protoplasm  of  considerdble  size,  containing-  a  very  variable 
number  of  nuclei  (from  two  or  three  to  forty  or  more). 

The  term  should  only  be  applied  to  those  tumors  which 
contain  a  ver^^  larg-e  preponderance  of  g-iant-cells,  among-  the 
other  constituents — g-enerally  round  or  spindle  cells,  and  not 
to  sarcomata  in  which  only  a  few  exist. 

Giant-celled  sarcomata,  therefore,  occur  nearly  exclusively 
in  the  bones — and  in  the  central  portions  of  the  bones.  These 
neoplasms  are  most  frequent  in  the  lower  maxillary  bone,  in- 
ferior extremit3^  of  the  femur,  and  the  head  of  the  tibia.  The 
giant-cells  themselves  are  said  to  be  distinguishable  from  those 
of  scrofula,  inasmuch  as  in  those  of  this  affection  the  nuclei 
are  arranged  around  the  periphery  of  the  cells,  while  in  sar- 
comatous giant-cells  the  nuclei  are  aggregated  in  the  centre 
of  the  cells.     But  this  distinction  is  a  most  equivocal  one. 

The  giant-cells  impart  to  the  sarcoma  a  red  or  maroon 
color,  like  the  red  marrow  of  bones — whence  the  name,  mye- 
loid. Mj^eloid  sarcoma  is  of  slow  growth;  it  disseminates 
slowly  or  hardly  at  all,  and  is  said  not  to  affect  the  lymphatic 
system.  On  these  grounds  it  is  recommended  by  some  sur- 
geons, in  treating  this  disease,  merely  to  enucleate  the  new 
growth,  and  not  to  amputate  or  to  excise  the  bone  with  which 
the  neoplasm  is  connected.  (As  a  rule,  however,  I  should  ad- 
vise amputation. — C  E.  J.) 

Sub-variety — Epulis,  in  part. 

Latin  equivalent,  epulis,  partim.  French  equivalent,  epu- 
lide,  en  partie.  German  equivalent.  Epulis,  zum  Theil.  Italian 
equivalent,  epulis,  in  parte. 

Some  of  the  forms  of  epulis  {l-i,  upon;  <>oka,  the  gums)  are 
sarcomatous;  and,  if  so,  the  bulk  of  their  sarcomatous  ele- 
ments are  A-ery  often  giant-cells  with  a  small  proportion  of 
round  and  spindle  cells.  Such  neoplasms  usually  spring  from 
the  outer  surface  of  the  alveolar  process,  close  to  the  teeth. 
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The  upper  jaw  is  more  generally  affected  than  the  lower.  The 
neoplasm  is  more  or  less  connected  with  the  periodontal  mem- 
brane. It  may  spring-  from  the  interior  of  an  empty  socket; 
and  is  often  caused  by  the  irritation  of  the  stump  of  a  tooth. 
Nevertheless,  epulis  may  occur  where  the  teeth  are  in  good 
condition,  and,  as  it  grows,  displace  or  dislocate  a  particular 
tooth.  In  size,  epulis  varies  from  a  pea  to  a  walnut.  The 
consistence  of  the  growth  is  semi-elastic.  Ulceration  is  un- 
common. The  tumor  seems  to  spread  in  the  direction  of  basal 
attachment  rather  than  in  height. 

Local  recurrence,  after  removal  of  the  epulis,  is  very  fre- 
quent, especially  if  the  stump  of  the  tooth  associated  with  the 
growth  be  left  behind.  On  this  consideration,  great  care 
should  be  exercised  in  removal  of  neighboring  stumps,  and  the 
growth  excised,  with  the  portion  of  bone  from  which  it  springs, 
very  freely.  Bleeding  may  be  arrested  with  Pacquelin's 
thermo-cautery,  or  by  the  application  of  ferridized  cotton. 

Mixed-celled  Sarcomata  are  merely  those  in  which  a  com- 
bination of  the  forms  of  cells  already  described  is  found  histo- 
logically, viz.,  round,  spindle,  and  giant  cells.  The  mixed-celled 
sarcomata  attack  the  bones  more  often  than  other  structures. 
(Some  writers  consider  the  mixed-celled  sarcoma  to  consist 
onl3"  of  round-cells  and  spindle-cells — whether  large  or  small — 
to  the  exclusion  of  giant-cells.) 

Melanotic. 

Latin  equivalent,  melanoma.  French  equivalent,  mela- 
nome.  German  equivalent,  melanom.  Italian  equivalent,  me- 
lanoma. 

The  melanotic  sarcomata  are  distinguished  by  the  presence 
of  black  pigment,  which  may  be  found  either  within  the  indi- 
vidual cells  or  in  the  intercellular  tissue.  Melanoma,  conse- 
quently', occurs  in  those  regions  where  pigment  exists;  its 
most  common  habitat  is  the  choroid,  and  not  infrequently 
pigmentary  deposit  takes  place  in  sarcoma  of  the  skin. 

Hemorrhagic. 

Latin  equivalent,  haematoma,  French  equivalent,  hema- 
tome.  German  equivalent,  Hamatom.  Italian  equivalent,  ema- 
toma. 
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Some  forms  of  blood-tumors  are  sarcomatous.  The  round 
and  spindle  cells  can  be  detected,  not  only  in  the  cyst  wall  of 
the  tumor,  but  in  the  extravasation  itself.  This  tumor  is  un- 
common; it  disseminates  freely,  and  if  recurrence  follow  re- 
moval, the  secondary  growth,  like  the  first,  presents  a  hemor- 
rhagic character. 

Lymphoma. 

Latin  equivalent,  lymphoma.  French  equivalent,  gang-- 
liome.  German  equivalent,  L3'mphom.  Italian  equivalent, 
linfoma. 

A  lymphoma  is  a  lymphatic-tissue  tumor,  and  may  there- 
fore be  (a)  a  tumor  connected  with  the  lymphatic  vessels 
(lymphangeioma)  or  (/5)  with  the  h^mphatic  glands  or  adenoid 
tissue  in  the  organs  (lymphadenoma). 

The  lymphangeiomata,  or  tumors  so-called,  arising  from 
lymphatic  vessels  are  exceedingly  rare,  if  indeed  they  ever 
exist.  In  elephantiasis  Arabum,  the  connective  tissue  is  asso- 
ciated with  a  dilatation  and  hyperplasia  of  the  lymphatic  ves- 
sels and  spaces,  but  this  is  not  a  neoplasm,  and  should  not  be 
confounded  with  it. 

Again,  a  Ij'mphadenoma  is  a  lymphatic-glandular  tumor, 
but  is  often  erroneously  described  as  sj^nonj^mous  with  the 
adenoid  hyperplasia,  such  as  acute,  subacute,  or  chronic  ade- 
nitis, caused  by  inflammation  sequent  to  injury,  to  local  irrita- 
tion, such  as  pediculi,  or  to  specific  infection,  as  the  syphilitic 
virus. 

Further,  b^^  many  writers  lymphadenoma  is  regarded  as 
synonymous  with  Ij^mpho-sarcoma ;  but  lympho-sarcoma  is 
the  malignant  varietj^  of  the  lymphatic-glandular  neoplasms, 
the  other  forms  of  these  tumors  being  (1)  the  scrofulous, 
strumous,  or  tubercular  neoplasm;  (2)  Hodgkins'  disease, 
which  consists  essentially  in  a  gradual  enlargement  of  a  clus- 
ter of  lymphatic  glands,  with  the  subsequent  implication  of 
other  groups  throughout  the  bodj',  and  is  in  fact  by  some — 
Southam,  to  wit  ^ — regarded  "  as  a  very  generalized  form  of 
lympho-sarcoma."  On  the  other  hand,  Hodgkins'  disease  is 
very  closely  correlated  with  leukeemia  or  leucocythemia,  but 
difl'ers  from  it  "  in  the  fact  that  the  white  corpuscles  of  the 
blood  are  not  notably  increased  in  number."  ^ 

A  LYMPHO-SARCOMA,  then,  may  be  either  secondary  or  pri- 
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mary  in  origin.  If  secondary,  the  neoplasm  is  clearly  sequent 
to  malignant  disease  of  parts  on  the  distal  side  of  the  lym- 
phatic gland  or  glands  affected.  If  primary,  the  diagnosis  will 
be  the  more  difficult,  and  must  be  arrived  at  by  an  elimination 
of  the  other  varieties  of  the  lymphadenomata,  lymphatic  hy- 
perplasice  or  neoplasms  simulating  these  conditions  from 
locality,  and  by  the  positive  signs  and  symptoms — already 
given — which  serve  to  distinguish  sarcomatous  growths. 

A  Ij^iipho-sarcoma  is  histologically  a  small  round-celled 
sarcoma,  which  simulates  closely  the  appearance  of  a  lym- 
phatic gland.  The  matrix  is  almost  hidden  by  the  round  cells, 
but  if  sections  of  the  growth  be  agitated  in  a  test-tube  partly 
filled  with  water,  many  of  the  round  cells  are  shaken  out,  and 
a  reticulated  stroma  formed  by  the  union  of  the  branches  of 
connective-tissue  cells  becomes  visible. 

L3'mpho-sarcoma  usually  invades  the  lymphatic  glands,  but 
often  also  the  adenoid  tissue  of  the  mucous  membranes.  The 
tendency  of  the  neoplasm  to  generalize  is  marked — in  short, 
this  tumor  is  exceedingly  malignant. 

Glioma. 

Latin  equivalent,  glioma.  French  equivalent,  gliome.  Ger- 
man equivalent,  Gliom.     Italian  equivalent,  glioma. 

A  glioma  is  a  tumor  which  springs  from  the  connective 
tissue  of  the  retina,  optic  nerve,  brain,  and  spinal  cord.  It 
consists,  histologically,  of  small  round  cells  imbedded  in  a 
matrix,  very  much  resembling  a  lympho-sarcoma.  In  the 
brain,  a  glioma  may  be  found  of  size  ranging  from  a  pea  to 
half  that  of  one  of  the  hemispheres.  The  color  of  the  neoplasm 
(as  seen  on  section)  may  vary  from  a  pale  pink  to  maroon. 
Yellow  caseous  patches,  indicative  of  retrogressive  changes, 
are  not  uncommon.  Hemorrhage  into  the  substance  of  the 
growth  is  also  sometimes  found,  and  a  case  is  recorded  by  Dr. 
GoAvers  where,  upon  post-mortem  examination,  such  a  speci- 
men was  mistaken  for  a  cerebral  hemorrhage  with  adjacent 
softening.  Modern  surgery  teaches  us  that  treatment  of  these 
tumors  is  often  not  beyond  our  art.  Gliomata  of  the  spinal 
cord,  are  exceedingly  rare;  they  have  no  special  histological 
features. 

Retinal  glioma  is  a  disease  of  the  newly-born  and  of  chil- 
dren— a  point  of  importance  from  a  diagnostic  view,  since  sar- 


Cancer  and  its  Cofnplications.  585 

coma  of  the  retina  or  choroid  is  rare,  save  in  adults.  The 
tumor  may  be  solitarj^  or  there  may  be  one  or  two  distinct 
growths  at  first,  which  may  subsequently  coalesce.  In  its 
early  stage,  it  may  grow  either  forward  into  the  vitreous  or 
backward  into  the  choroid.  The  tension  of  the  globe  is  first 
diminished,  but  soon  increased. 

Unfortunateh"  the  tumor  is  rarelj^  detected  at  its  com- 
mencement, since  the  failure  of  vision  consequent  upon  it  is 
generally  overlooked  by  the  parents:  first,  because  the  child 
is  usually  too  young  to  read ;  and,  secondly,  because  blindness 
in  one  eye  consequent  on  a  small  glioma  would  hardly  be 
detected  by  the  laity,  the  other  eye  being  intact.  However, 
when  the  neoplasm  reaches  a  certain  magnitude,  a  bright, 
abnormal  reflex  is  noticeable  through  the  pupil.  The  pujDil  is 
usually  dilated,  and  the  anterior  chamber  is  abnormally  shal- 
low. The  globe  becomes  distended  and  painful;  the  cornea 
sloughs,  and  the  growth  protrudes  through  the  lids.  Simul- 
taneously, the  tumor  may  grow  inside  the  optic  nerve,  and 
thus  pass  directh"  through  the  optic  foramen  into  the  cra- 
nium ;  or  it  may  perforate  the  sclerotic,  posterior  to  the  inser- 
tion of  the  recti  muscles,  and  infect  the  orbital  structures. 

Ophthalmoscopicallj',  the  diagnosis  can  generally'  be  estab- 
lished with  tolerable  certainty;  the  absence  of  pigment  is  of 
importance  as  (usuallj^)  serving  to  distinguish  this  tumor 
from  sarcoma  of  the  choroid.  It  is  not  uncommon  for  both 
retina  to  be  affected  with  gliomata.  Secondary  growths  are 
not  infrequent  in  the  diploe,  and  should  the  child  survive  suf- 
ficiently long,  neoplasms  of  character  histologically  similar  to 
the  primary  groAvths  may  be  found  in  the  internal  viscera,  es- 
pecially the  liver.  If  the  disease  be  treated  promptly,  while  in 
its  earliest  stage,  by  extirpation  of  the  ej-eball,  the  prognosis 
is  hopeful;  otherwise  it  is  hopeless. 

Psammoma;  sijn.  Brain-sand  Tumor. 

Latin  equivalent,  psammoma.  French  equivalent,  psam- 
mome.  German  equivalent,  Psaramom,  s^?i.  Sandgeschwulst. 
Italian  equivalent,  psammoma. 

Psammomata,  or  brain-sand  tumors,  are  varieties  of  sar- 
comata. Dr.  Collins  ^  exhibited  a  very  interesting  specimen 
before  the  Pathological  Societv  of  Dublin.     The  tumor  had 
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been  removed  from  an  elderly  subject  in  the  Anatomical  School. 
It  sprang"  from  the  inner  endothelial  surface  of  the  falx  cere- 
bri, near  the  crista  g-alli.  It  projected  into  the  subdural  cav- 
ity, and  had  hollowed  out  a  slig-ht  depression  upon  the  overly- 
ing" convolutions  of  the  left  frontal  lobe  of  the  cerebrum.  Of 
soft  consistence,  it  was  easily  separable  from  its  attachments, 
about  the  size  of  a  walnut  and  of  a  g-rajash-white  color.  Mi- 
croscopically, it  proved  to  be  a  "psammoma,"  or  "  ang-iolithic 
sarcoma."  A  fibrous  investment  and  a  fibrous  stroma  com- 
prised the  chief  bulk  of  the  tumor.  Imbedded  in  it  were  very 
minute  isolated  calcareous  particles  of  brain -sand,  reflecting" 
light  and  presenting"  their  peculiar  concentric  lamellar  ar- 
rang-ement  when  examined  under  a  hig"h  microscopic  power. 

These  were  chiefly  remarkable  for  their  very  small  size, 
and  scanty  distribution  throughout  the  fibrous  elements  of  the 
tumor.  The  tumor  was  exceed ing-ly  vascular.  Some  of  the 
sand  particles  were  very  near  the  walls  of  the  vessels,  but  no 
such  definite  connection  with  them  could  be  ascertained  as  led 
Ranvier  to  believe  that  they  were  deposited  in  ampullary 
dilatations  of  the  walls  of  the  vessels  from  which  they  subse- 
quently became  detached.  No  cells  were  found  differing-  from 
those  proper  to  sarcoma,  so  as  to  favor  the  epithelial  mode  of 
development,  as  sug-gested  by  Meyer  and  Robin;  bu^  in  some 
instances  the  concentric  arrangement  of  the  spindle  cells  de- 
scribed by  Steudener  was  observed.  Virchow's  view,  that 
such  tumors  were  hyperplastic  g"rowths,  owing-  their  origin  to 
increased  development  of  sand-formations  which  are  so  often 
found  on  the  inner  surface  of  the  dura  mater  and  in  connec- 
tion with  the  choroid  plexuses,  seemed  to  Dr.  Collins  the  most 
correct  as  regarded  the  specimens  he  exhibited. 


CHAPTER  III. 

CANCER  IS   A  LOCAL   DISEASE. 

Cancer  is  a  local  disease,  and  as  it  is  evident  that  the 
principles  for  the  rational  treatment  of  cancer  must  depend 
upon  whether  or  no  the  balance  of  evidence  is  in  favor  of  or 
ag-ainst  the  local  as  distinguished  from  the  "constitutional^' 
theory  of  cancer,  this  question  is  practically  the  most  import- 
ant in  connection  with  the  whole  subject. 

At  the  present  day,  all  the  various  methods  of  treatin.g- 
cancer  may  be  grouped  under  two  main  headings: 

1.  Methods  which  have  for  their  object  the  removal  of  the 
growth  or  growths  from  the  body  by  amputation,  excision,  or 
destruction  by  cautery  or  caustics. 

2.  Attempts  to  procure  resolution  of  the  disease  by  medi- 
caments administered  internally  in  order  to  purify  the  blood; 
methods  for  palliative  treatment,  all  hope  of  eradicating  the 
disease  being  abandoned;  various  "cancer  cures"  and  patent 
nostrums,  etc. 

I  say  cancer  is  a  local  disease,  chiefly  because  I  know 
that  it  generally  originates  locally  in  some  peripheral  part  of 
the  body,  and  spreads  through  the  lymphatics  or  blood  toward 
the  central  organs;  and  therefore,  with  certain  reservations, 
it  must  be  treated  early  and  boldly  upon  the  lines  laid  down 
under  heading  1. 

Some  practitioners  say  cancer  is  a,  "  constitutional "  dis- 
ease, because  they  believe  its  "germs"  lie  dormant  in  blood, 
"  constitution,"  or  central  part  of  the  body,  suddenly  appear- 
ing, in  a  visible  and  tangible  form,  locally,  and  therefore  to 
be  generally  treated  according  to  the  lines  laid  down  under 
heading  2. 

Thus  stated,  the  issue  is  plain  enough — cancer  is  either  local 
or  "  constitutional,"  and  must  be  treated  upon  one  of  two  op- 
posite lines;  and,  of  course,  the  known  effects  or  results  which 
have  been  obtained  by  various  methods  of  treatment  must  be 
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considei'ed  as  relevant  to  the  point  in  issue,  because  thej'  may 
be  considered  as  tests,  in  some  measure,  for  or  against  the 
local  or  constitutional  theory. 

But  fortunatel}"  or  unfortunateljs  as  the  case  may  be,  in 
medicine  we  may  think  what  we  like,  and  usually  express  our 
professional  opinions  with  impunity;  and  some  of  us  contend 
that  cancer  is  partly  a  constitutional  disease  and  partlj'  a 
local  one.  If  Sir  James  Paget,  who  belongs  to  the  third  party, 
would  define  what  he  means  by  the  terms  "  cancer,"  "  local," 
"constitutional,"  "heredity,"  and  precisely  state  how  much 
of  cancer  is  local  and  how  much  constitutional,  the  difficulty 
which  arises  might  be  overcome;  but  the  limits  of  practical 
discussion  having  been  transgressed,  others  step  in  and  say 
(though  not  quite  in  so  manj'  words),  "  I  am  Dr.  A.,  and  I 
think  cancer  almost  a  local  disease,  but  dependent,"  etc.,  and 
so  on  with  all  kinds  of  qualifications.  The  debate  proceeds,  and 
the  apiDle  of  discontent  was  thrown  down  at  the  Pathological 
Society  in  1874,  when  the  late  Mr.  Campbell  de  Morgan  read 
a  paper  entitled  "  Observations  on  Cancer :  its  Pathology  and 
its  Relations  to  the  Organism,  and  to  other  Morbid  Growths." 

Now,  inasmuch  as  this  very  valuable  contribution  and  the 
discussion  thereon  lasted  four  evenings,  and  the  speeches  of 
the  very  eminent  men  who  took  part  in  the  proceedings  are 
recorded,  and  can  be  carefully  studied  to  the  advantage  of  any 
one  who  wishes  to  find  a  condensed  representation  of  the  much- 
divided  opinion  of  the  medical  profession  on  cancer,  a  useful 
purpose  has  been  fulfilled  by  the  Pathological  Society.  But 
as  most  of  the  speakers,  for  lack  of  proper  definition,  under- 
stood in  a  more  or  less  different  sense  from  his  neighbor  the 
principal  technical  terms  which  were  imported  into  the 
speeches,  I  could  not,  as  1  read  them,  refrain  from  thinking  of 
the  time-honored  lines : 

"Persuade  a  man  against  his  will, 
He's  of  the  same  opinion  still." 

Nevertheless,  from  this  debate  upon  cancer  can  be  culled  a 
good  deal  of  information  bearing  upon  the  local  and  coiiLititu- 
tional  theories.  Mr.  de  Morgan,  however,  instead  of  putting 
this  issue  plainly  before  the  meeting,  wrote  as  follows : 

"  The  views  which  have  been  entertained  as  to  the  origin 
of  cancer  are  various.  We  may,  I  think,  embrace  them  under 
the  following  heads : 
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•*'  1.  That  a  cancer  tumor  is  the  expression  of  a  specific 
hlood-condition ;  standing-  in  the  rekition  to  this  blood-condition 
of  a  secretion  to  its  gland. 

'*  2.  That  a  morbid  material  is  present  in  the  blood,  which, 
coming-  into  relation  with  an  appropriate  tissue,  enters  into 
combination  with  and  causes  the  growth  of  the  tumor. 

"  3.  That  the  disease  has  its  origin  in  the  constitution  at 
larg-e,  the  tumor  being-  only  the  local  manifestation. 

"4.  That  the  disease  is  in  its  origin  purely  local. 

"  5.  That,  though  local  in  development,  there  are  g-eneral 
or  constitutional  conditions  favoring  its  occurrence." 

This  author  also  proceeds  to  say : 

"I  have  mentioned  hereditariness  as  one  of  the  grounds  for 
regarding  cancer  as  npt  a  mere  local  disease.  I  believe  cancer 
is  more  frequently  inherited  than  is  g-enerally  admitted.  We 
find  the  proofs  of  inlieritance  quite  often  enough  to  allow  us 
to  reckon  this  as  one  of  its  factors.  In  a  large  number  of 
cases,  moreover,  in  which  no  proof  can  be  found  of  the  exist- 
ence of  the  disease  in  a  progenitor,  we  can  trace  it  in  collat- 
erals; and  it  seems  to  me  reasonable  to  conclude  that  in  such 
instances,  though  the  common  parent  may  not  have  lived  long" 
enough  to  develop  the  disease,  it  was  present  potentially.  Now, 
it  is  contrary  to  reason  to  conclude  that  the  constitutional  dis- 
position, whatever  that  maj''  be,  is  often  present  without  the 
disease  becoming-  developed.  This  must  be  the  case  where  a 
disease  or  peculiarit}'  has  skipped  one  or  more  g-enerations. 
The  peculiarity  of  the  grandfather  may  reappear  in  the  grand- 
son, though  the  father  may  not  show  it;  yet  the  father  must 
have  something  in  him  which  he  can  transmit,  though  it  never 
be  seen  in  himself.  .  .  . 

"  Before  giving-  my  reasons  for  attributing-  a  local  origin  to 
cancer,  it  may  be  well  to  state  the  difficulties  which  lie  in  the 
way  of  my  reception  of  the  blood  hypothesis.  These  are:  1. 
That  all  the  facts  in  the  history  of  a  cancer  can  be  explained 
without  resorting-  to  it.  2.  That  there  are  some  facts  which 
militate  against  it.  3.  That,  if  we  receive  it,  we  must  admit 
either  that  the  same  blood-poison  aids  in  the  formation  of 
simple  tumors,  or  that  each  tumor  has  its  own  especial  poi- 
son. .  .  . 

"There  is  nothing- which  seems  to  contra-indicate  the  pres- 
ence of  a  blood-poison  in  cancer  more  than  the  Avcll-known 
VIII— 38 
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fact  that  the  disease,  after  operation,  rarelj''  returns  in  any 
of  the  ordinary  seats  of  election.  Scirrhus  of  the  breast,  for 
example,  while  it  returns  constantly  in  the  skin,  in  the  con- 
nective tissue,  in  the  lymphatic  glands,  and  in  muscle,  seldom 
returns  in  the  opposite  breast.  This  is  as  true  of  cases  in 
which  there  has  been  a  long-  immunity  after  operation  as  in 
those  in  which  the  disease  returns  rapidly'.  Were  the  disease 
seated  in  the  blood,  should  we  not  probably  find  recurrence  in 
those  organs  which  we  recognize  as  the  ordinary  seats  of  pri- 
mary cancer  ?  The  same  remark  applies  to  medullary  cancer 
of  the  testicle,  to  epithelium  of  the  lip  or  tongue,  and  to  dis- 
eases of  symmetrical  parts  generally.  Surely,  as  more  than 
half  of  all  external  cancers  are  seated  in  the  breast,  we  should 
expect  to  find  the  second  breast  more  frequentl}^  the  seat  of 
disease  if  the  blood-condition  were  a  determining  cause.  .  .  . 

"As  we  shall  see,  the  mere  structural  peculiarities  Avill  ex- 
plain the  differences  in  the  degree  of  malignancy  found  in  the 
various  forms  of  cancerous  and  otlxer  tumors.  In  most  cases 
the  first  notice  we  have  is  the  appearance  of  a  tumor,  and  in 
those  of  internal  cancers  or  other  allied  tumors  the  new  growths 
may  have  attained  a  large  size,  and  have  spread  and  infected 
many  other  parts  before  any  sign  is  shown  of  their  existence. 
This  is  widely-  different  from  what  we  see  in  blood-diseases 
generally,  in  which  some  symptoms,  inflammatory  or  other, 
precede  or  immediately  follow  the  outbreak  of  local  disorder. 
But  what  s^'mptoms  of  cancer  in  its  early  stages  can  we  find 
beyond  those  afforded  by  the  mere  existence  of  the  tumor  it- 
self ?  Is  it  not  rather  the  case  that  our  suspicions  are  aroused 
by  the  very  insidiousness  of  the  local  disease?  There  are 
some  things,  indeed,  which  do  make  us  suspicious  of  a  cancer- 
ous future;  but  they  are  purely  local  conditions,  and  may  exist 
for  years  before  any  real  malignant  disease  shows  itself :  when, 
for  example,  with  cancerous  antecedents  we  find  an  undevel- 
oped testicle,  or  a  breast  which  is  unable  to  perform  its  func- 
tions, or  when  the  skin  is  the  seat  of  brown  scales  or  moles, 
which  as  we  advance  in  life  become  larger  or  perhaps  irrita- 
ble, or  when  the  tongue  is  ichthj^otic.  So,  too,  we  shall  see 
without  surprise  a  cancer  grow  where  the  lip  has  been  long 
irritated  by  the  pipe,  or  the  tongue  by  a  ragged  tooth,  or  the 
scrotum  by  soot.  In  regard  to  this  latter  source  of  irritation 
a  curious  question  arises.     Chimnej'-sweeps'  cancer  used  to  be 
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a  ver}'-  frequent  disease.  The  disuse  of  climbing- and  the  clean- 
lier habits  of  the  SAveeps  have  greatl^^  diminished  the  number 
of  such  cases.  If,  then,  epithelioma  be  a  blood-disease  at  all, 
the  probability  is,  the  number  of  cancerous  persons  remaining- 
the  same,  that  if  the  local  seat  be  not  found  so  often  in  the 
scrotum,  it  must  be  established  elsewhere.  Consequently  we 
oug'ht  to  find  an  increase  in  the  frequency  of  cancer  in  other 
situations." 

Mr.  Jonathan  Hutchinson's  remarks,  which  were  strongly 
in  favor  of  the  local  origin  of  cancer,  w-^re  substantially  as 
follows : 

"Some  fourteen  or  fifteen  years  ago  I  read  a  paper  before 
the  Hunterian  Societ^^  on  a  similar  subject,  contending  for  the 
local  origin  of  cancer,  and  I  have  ever  since  that  time  taught 
this  doctrine  to  the  students  with  whom  I  have  come  in  con- 
tact as  earnestly  as  I  could,  because  I  think  that  in  the  belief 
in  the  local  origin  of  cancer  rests  our  only  hope  of  dealing  sat- 
isfactorily with  it  as  surgeons.  I  also  believe  that  our  patients' 
interests  are  prejudiced  most  seriouslj^  by  the  sort  of  hesitancy 
in  the  belief  of  this  doctrine  by  a  large  section  of  the  profes- 
sion. It  must  have  happened,  sir,  to  you  and  to  all  members 
of  this  society  ver^^  frequently  indeed,  to  see  cases  which,  if 
treated  on  the  theory  of  the  local  origin  of  cancer,  at  an  early 
stage,  might  have  been  satisfactorily  cured,  but  which,  hav- 
ing- been  neglected,  have  been  allowed  to  g-et  possession  of 
the  bodj'^,  to  infect  the  blood,  to  infect  the  glands;  and  a  dis- 
ease which  was  curable  in  the  early  stage  has  become  in  the 
end  totally  incurable.  .  .  .  We  still  have  a  very  considerable 
number  which  we  can  attack  most  satisfactorily  if  we  believe 
that  it  beg-ins  as  a  local  disease.  Now,  in  contending  that  can- 
cer is  for  all  practical  purposes  a  local  disease,  and  that  it  is 
very  important  for  surgeons  to  believe  that  it  is  such,  I  \)Y  no 
means  wish  to  put  aside  the  argument  of  those  who  say  that 
it  is  also  constitutional.  I  think  Mr.  de  Morgan  hit  the  point 
very  exactly.  So  far  as  I  understood  his  argument,  it  was  that 
cancer  is  a  blood-disease.  To  use  the  expression  *  a  blood-dis- 
ease '  is  to  mislead  us.  I  was  glad  to  hear  the  remark  that 
fell  from  Mr.  Simon  to  the  effect  that  those  who  in  former 
years,  perhaps  somewhat  erroneously,  used  this  expression, 
had  done  so  without  any  intention  of  excluding-  the  solid  ele- 
ments of  the  body.     No  doubt  it  is,  so  far  as  it  is  constitu- 
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tional,  a  disease  of  the  solid  tissues  and  not  of  the  blood.  I 
think  the  sooner  we  g-et  rid  of  the  expression  '  blood-disease/ 
and  use  the  term  '  constitutional/  or  '  disease  of  tissues/  the 
sooner  we  shall  g-et  to  clear  ideas  on  the  subject.  ...  To  re- 
turn, then,  to  Mr.  Simon's  question,  whether  we  are  to  say 
that  cancer  is  specific  or  not,  I  confess  I  do  not  attach  so  much 
importance  to  it  as  Mr.  Simon  appeared  to  do;  because,  after 
all,  specificity  is  a  relation.  If  I  say  a  thing  is  specific,  I  mean 
that  it  is  specific  in  relation  to  something-  else,  and  I  have  to 
define  what  each  of 'these  things  is  from  which  I  say  it  specifi- 
cally^ differs.  There  is  no  doubt  that  cancer  has  peculiari- 
ties; otherwise  we  should  not  need  to  have  any  name  for  it. 
There  is  no  doubt,  ag-ain,  that  almost  all  the  morbid  processes 
in  the  human  body  have  a  relationship,  and  what  we  have  to 
define  is  rather  the  degree  of  relationship  which  they  have  to 
each  other  than  to  contend  that  this  and  that  are  so  absolutely 
distinct  that  w^e  are  to  say  that  this  is  one  species  and  that  is 
another  species.  We  must  define  species  before,  as  it  seems 
to  me,  we  shall  gain  any  practical  good  b}^  arguing  whether 
cancer  is  a  particular  species  or  not.  A  separate  species  from 
"what  ?  Because  it  enters,  I  think,  by  degrees  which  it  is  very 
difficult  to  distinguish,  into  relationship  with  several  other 
diseases  which  have  been  already  alluded  to  this  evening. 

"  Illustrating  its  relationship,  I  would  mention  one  which 
I  think  Mr.  de  Morgan  has  not  alluded  to — that  is,  the  occa- 
sional transmutation  in  hereditary  transmission.  And  this  is 
a  line  of  argument  wdiich  I  think  may  be  applied  in  elucida- 
tion of  many  other  diseases  besides  cancer.  I  think  we  might 
prove  conclusively  the  essential  relationship  of  different  dis- 
eases, or  diseases  which  have  different  names,  by  observing 
whether  in  hereditary  transmission  you  get  them  transmitted. 
Say  you  get  rheumatic  gout  transmitted  into  gout,  or  in  the 
transmission  of  gout  you  get  rheumatic  gout  as  the  product : 
then  I  hold  that  these  two  things  stand  in  very  close  relation- 
ship to  each  other.  .  .  .  Then  I  wish  to  ask,  as  a  matter  of 
purely  clinical  fact,  whether  we  do  not  sometimes  observe  in 
the  hereditary  transmission  of  a  cancerous  tendency  transmu- 
tation, and  whether  we  do  not  in  that  fact  of  transmutation 
get  a  proof  of  relationship.  I  allude  especially  to  the  distinc- 
tion between  innocent  tumors  and  malignant  tumors.  I  rather 
put  the  question  to  those  who  have  more  experience  on  that 
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point  than  myself — whether  it  is  not  tolerably  com qi on  to  no- 
tice this.  I  believe  the  most  definite  instance  of  it  is  in  respect 
to  common  warts.  It  has  chanced  that  I  have  had  some  re- 
markable instances  mj^self.  I  believe  that  patients  who  are 
liable  to  common  warts  in  unusual  numbers  will  generally  be 
found  to  have  relations  who  have  suffered  from  cancer.  I  be- 
lieve this  is  an  observation  which  came  from  that  home  of 
observation  in  reference  to  cancer— the  Middlesex  Hospital. 
Mr.  de  Morg-an  will  correct  me  if  I  am  wrong-.  I  think  it  has 
been  noticed  there — and  I  can  confirm  it — that  in  several  re- 
markable cases  in  which  patients  were  covered  from  head  to 
foot  with  warts,  there  were  near  blood-relations  who  had  been 
suffering'  from  cancer.  And  there  has  certainl}^  been  observed 
in  hereditary  transmission  the  same  proof  of  relationship  be- 
tween the  various  forms  of  innocent  g-rowths  and  those  strictly 
malig-nant.  Then,  as  reg-ards  hereditarj^  transmission,  there 
is  another  interesting-  series  of  facts  which  should  be  carefully 
collected,  as  to  what  beomes  of  the  children  of  parents  who 
were  cancerous  at  the  period  of  birth  or  conception.  I  think 
we  mig-ht  easily  collect  a  considerable  number  of  instances  of 
that  kind,  and  I  feel  sure  that  we  mig-ht  g-et  some  interesting- 
facts  from  them.  It  has  happened  to  me  to  investig-ate  these 
facts,  in  several  cases  in  which  very  young-  children  became 
the  subject  of  cancer  of  the  testis  I  recollect  especiall^^  one 
j^oung  lad,  remarkably  healthy  and  well  grown,  who,  at  the 
age  of  eighteen  months,  became  the  subject  of  cancer  of  the 
testis.  In  his  case  there  was  a  most  definite  history  of  can- 
cer in  near  relatives.  In  several  other  instances  I  have  seen 
the  same  thing.  Then  I  think  it  should  be  observed  also  that 
the  kind  of  cancer  is  often  changed,  that  the  mother  who  has 
suffered  from  cancer  of  the  breast  has  a  child  who  perhaps 
suffers  from  one  of  the  various  forms  of  cancerous  action  which 
attack  different  tissues  of  the  e^^e.  In  passing,  let  me  remark 
that  I  suppose  we  have  come  jn^etty  much  to  the  conclusion 
that  the  differences  in  cancers  and  malignant  tumors  depend 
on  the  tissues  which  the  cancerous  action  commences  in.  The 
cancerous  action,  if  we  may  be  permitted  to  use  such  a  term, 
is  pretty  much  one  and  the  same,  and  the  differences  depend 
upon  the  cell-tissue  in  which  that  action  begins.  I  say  I  think 
we  wery  often  see  a  transmutation  in  hereditary  transmission. 
That  which  was  scirrhus  in  the  mother  becomes,  perhaps,  soft 
cancer  in  the  child.  .  .  . 
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"  I  cannot  help  again  thanking-  Mr.  de  Morgan  for  his  very- 
able  paper,  and  for  directing  the  attention  of  the  profession  to 
a  most  important  point.  I  headed  a  short  article  that  I  wrote 
ten  years  ago,  in  the  London  Hospital  Reports, '  The  Successful 
Cultivation  of  Cancer/ and  I  recollect  giving  precise  directions 
to  those  who  wished  to  let  their  cases  pass  into  cancer,  hov\^ 
they  should  do  it:  how  they  should  neglect  a  little  ulcer,  and 
let  the  patient  go  on,  saj^ing  that  he  had  nothing  but  a  little 
wart  on  the  lip;  how  they  should  let  him  go  on  smoking,  and 
so  cultivate  cancer;  or  tell  a  man  with  a  little  nodule  on  his 
e^'elid  to  put  a  little  cream  on,  and  that  it  was  of  no  conse- 
quence, and  that  he  might  pick  it  from  time  to  time,  so  that, 
trusting  to  the  local  origin  of  cancer,  he  might  breed  for  him- 
self some  of  the  most  malignant  forms  of  the  disease.  My 
reason  for  adopting  that  title  and  using  the  style  I  did  was 
my  anxiet3^to  direct  the  attention  of  students  of  the  profession 
to  the  practical  importance  of  acknowledging  the  local  origin 
of  a  great  number  of  forms  of  cancer,  and  the  importance  of 
very  early  treatment,  if  we  wished  to  secure  our  patients 
against  becoming  constitutionally  affected." 

Afterward  Sir  James  Paget  followed,  who,  in  the  course  of 
an  exceedingly  lengthy  speech,  considered"  that  we  must  hold 
both  a  local  and  a  constitutional  element  as  a  necessary  con- 
dition in  every  or  nearly  every  case  of  cancer  that  comes  under 
our  observation ; ''  and  he  endeavored  to  support  his  conten- 
tion by  excluding  rodent  ulcer  from  the  category  of  cancer, 
by  adducing  reasons  to  support  his  view  that  cancer  is  hered- 
itary, and  \>y  alleging  that  cancerous  growths — notably  those 
of  the  breast — recur  in  499  cases  out  of  500  after  complete  ex- 
cision, and  by  other  more  than  doubtful  assertions.  Now,  with 
all  due  deference  to  Sir  James  Paget's  wide  experience,  I  ven- 
ture to  think  that  he  has  gravely  exaggerated  the  facts  when 
he  says  that  cancer  recurs  499  times  out  of  500,  though,  of 
course,  that  may  have  been  so  with  reference  to  patients  which 
have  fallen  under  his  own  care  or  observation,  in  which  case 
the  results  have  been  deplorable. 

While  admitting  freely  that  cancerous  disease  returns  in 
a  considerable  number  of  patients  after  operation,  I  would  ask 
Sir  James  Paget  what  he  means  by  "  complete  excision  "  ?  If 
he  believes  that  in  the  bulk  of  cases  operated  upon  (even  in 
the  metropolitan  hospitals)  the  cancerous  growths  have  been 
completely  removed,  I  am  afraid  he  is  mistaken. 
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Sir  James's  remarks  were  made  in  18T4,  and  although  in 
the  present  3'ear  (1889)  a  ver^-  considerable  advance  has  been 
made  throughout  the  profession  as  regards  improvements  in 
operative  surgery,  and  the  almost  universal  adoption  of  the 
antiseptic  technique — by  which  means  the  general  mortalitj^ 
consequent  upon  capital  operations  has  been  enormously  re- 
duced, besides  a  more  enhglitened  view  on  the  part  of  the  pub- 
lic as  to  the  necessity  of  undergoing  operations  when  recom- 
mended by  competent  authority — yet  I  would  undertake  to 
saj'  that  of  all  the  operations  performed  in  the  United  King- 
dom during  the  past  3'ear,  which  professedly  had  for  their  ob- 
ject the  complete  extirpation  of  cancerous  disease,  in  more  than 
half  such  cases  particles  of  the  growth  Avere  left  behind.  Under 
these  circumstances  I  am  never  surprised  to  hear  that  pa- 
tients operated  upon  successfully(  I)  for  cancer  have,  within  a 
few  months,  become  the  subjects  of  recurrence  either  in  the 
scars  or  adjoining*  lymphatic  glands. 

Unfortunately  there  are  different  meanings  which  may  be 
applied  to  the  term  "  heredity,"  and  Sir  James  Paget  has  in- 
genuously^ adopted  one  under  whose  mantle  cancer  can  be  con- 
sidered hereditar}^;  and  then,  by  a  little  verbal  alteration,  the 
term  "  hereditary  "  merges  into  the  term  "  constitutional,"  and 
the  constitutional  theory  is  proved ! 

Sir  James  says  cancer  is  hereditarj^  because  he  "  can  with- 
out difficult^'  count,  as  actual  facts,  not  less  than  one  in  three 
of  all  patients  with  cancer  in  whose  families  the  occurrence  of 
cancer  is  well  known."  If  this  be  a  definition  of  heredity,  I 
am  afraid  we  must  count  almost  every  disease  as  such. 

"  But  this  number  does  not  nearlj^  represent  what  w^e  may 
very  safely  assume  to  be  the  predominance  of  inheritance  of 
cancer.  A  large  number  of  persons  die  of  internal  cancer,  and 
convej^  it  to  their  offspring,  though  it  is  never  known  that 
themselves  have  been  the  subject  of  cancer,  or  at  least  never 
recorded." 

I  am  prepared  to  admit  that  a  good  manj^  people  who  have 
died  of  internal  cancer  are  reported  under  the  head  of  other 
diseases;  but  then  it  is  equally  true  that  an  equal  nvimberwho 
die  of  diseases  other  than  cancer,  have  their  deaths  errone- 
ously ascribed  to  that  disease. 

"About  half  of  them  passed  from  the  progenitor  to  the  off- 
spring as  cancers,  and  as  affecting  the  same  organ,  but  this  is 
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a  half  which  affects  ahiiost  entirely  the  uterus  and  the  breast, 
respecting  the  tendencies  of  which  toward  cancer  I  would 
speak  hereafter;  but  on  the  other  half,  which  is  the  more  char- 
acteristic in  this  respect,  there  is  no  rule  at  all.  The  cancer 
of  the  breast  in  the  parent  is  marked  as  cancer  of  the  lip  in 
the  child  ;  the  cancer  of  the  cheek  in  the  parent  becomes  can- 
cer of  the  bone  in  the  child.  .  .  . 

"  When  a  local  disease  is  inherited  it  passes  from  progeni- 
tor to  offspring  in  the  same  tissue,  if  not  in  the  same  place. 
A  malformed  finger  maj^  pass  from  parent  to  offspring,  but  a 
malformed  finger  does  not  generate  a  malformed  heart  or  a 
malformed  brain." 

All  will  agree  that  a  hereditary  disease  or  condition  is  one 
which  has  been  transmitted  to  the  offspring  from  an  ancestor; 
but  it  requires  very  careful  watching  to  enable  us  to  discrim- 
inate between  the  transmission  of  a  particular  condition  or  its 
coincidence  in  j)arent  and  offspring*;  and  the  matter  is  further 
complicated  when  w^e  consider  that  some  conditions  may  ap- 
pear in  the  offspring  either  by  hereditary  transmission  or 
by  introduction  into  the  system  from  without. 

Let  me  illustrate  what  I  mean  b^^  examples:  a  supernu- 
merary finger  is  a  hereditar3'  condition,  because  its  appearance 
cannot  be  explained  upon  an}^  other  hj^Dothesis  than  hy  trans- 
mission; the  child  is  born  with  the  supernumerary^  finger,  which 
therefore  must  have  been  inherited.  It  is  also  purely  local. 
Syphilis  may  be  (1)  either  transmitted  by  inheritance  or  (3) 
introduced  into  the  system  from  without  de  novo. 

But  as  sj^philis  may  originate  de  novo  in  the  offspring,  it 
may  also  originate  by  coincidence  in  both  parent  and  offspring, 
in  each  case  by  introduction  from  without,  and  by  coincidence 
the  disease  may  occur  in  the  child  at  a  date  prior  to  its  occur- 
rence in  the  progenitor. 

With  regard  to  sj^philis,  we  know  verj''  well  how^  to  decide 
the  source  of  infection  in  cases  which  come  before  us;  but  if 
we  consider  how  we  do  so,  some  light  may  be  thrown  upon  the 
question  of  the  hereditary  transmission  of  cancer  by  striking 
a  parallel. 

When  syphilis  is  transmitted  the  congenital  form  is  of  a 
type  peculiar  to  the  ancestral  form,  and  presents  fixed  and 
definite  characteristics. 

Assuming  cancer  to  be  hereditary,  it  ought  therefore,  bj^ 
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its  transmission,  either  to  acquire  a  certain  definite  type,  as  in 
syphilis,  or  else  invariabl}^  to  reappear  as  a  fac-simile  of  the 
parent  disease;  but  Sir  James  Paget  admits  that  it  is  only  in 
about  half  tlie  cases  of  what  he  considers  instances  of  heredi- 
tary transmission  that  the  same  variety  of  cancer  appears  in 
a  corresponding-  site  in  the  offspring,  and  those  cases  happen 
to  be  principally  of  the  breast  and  uterus — Sir  James  omitting 
to  qualif^^  his  arguments  by  drawing  attention  to  the  large 
numerical  preponderance  of  cancer  as  occurring  in  these  or- 
gans, and  that  therefore  the  appearance  in  parent  and  off- 
spring can  be  explained  upon  the  ground  of  coincidence  better 
than  on  that  of  transmission. 

I  say  cancer  is  not  hereditary,  first,  because  when  it  occurs 
in  families,  such  occurrence  is  only  in  one-third,  one-tenth,  or 
fewer  instances,  according  to  different  authorities;  secondly^ 
that  coincidence  in  the  case  of  a  common  disease,  such  as  can- 
cer, is  sufficient  to  explain  such  occurrences;  and,  thirdly  that 
the  supposed  transmission  of  cancer  directly  from  parent  to 
otTspring,  of  a  j)articular  variety  supposed  to  be  transmitted 
to  a  particular  site,  has  been  improperlj'^  based  upon  a  consid- 
eration of  the  commonest  varieties  of  this  common  disease. 
As  to  the  possibilit}^  of  inheriting  a  predisposition  toward  the 
development  of  cancer,  we  are  now  entering  a  very  nebulous 
atmosphere.  Perhaps  such  a  thing  exists,  perhaps  not:  spec- 
ulation on  both  sides  can  be  carried  to  great  lengths.  But  we 
must  not  forget — since  a  suitable  soil  is  necessary  for  the 
plant-like  growth  of  cancer,  and  since  some  soils  (individuals) 
are  more  congenial  to  its  growth  than  others — that  the  favor 
able  nature  of  the  soil,  or  the  reverse,  may  be  transmitted  by 
inheritance.  All  diseases  are  governed  by  pathological  laws, 
some  of  which  we  can  define  and  of  others  we  are  ignorant. 
Again,  pathological  lavv\s  are  frequently  correlated  with  phy- 
siological laws. 

There  is  a  pathological  law  \iy  which  epithelial  cells  may 
proliferate  and  invade  contiguous  structures,  giving  rise  to 
the  disease  w^e  call  cancer. 

There  is  a  physiological  law  by  which  certain  cells  of  epi- 
blastic  origin  which  form  the  germ-epithelium  of  the  ovary 
actually'  invade  the  substance  of  that  organ,  which  consists  of 
mesoblastic  tissue;  but  the  invasion  is  not  progressive,  the 
epithelial  cells  again  rising  to  the  surface  and  becoming  the 
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future  ova.  Still  these  two  conditions,  one  i^hj^siolog-ical, 
the  other  patholog-ical,  are  identical,  so  far  as  our  present 
means  of  investigation  enable  us  to  judg-e,  up  to  a  certain 
point. 

Sir  William  Gull  and  the  late  Dr.  Moxon,  among-  others, 
held  views  opposed  to  Sir  James  Pag-et  on  the  nature  of  can- 
cer, and  as  the  reasons  for  their  views  appear  to  me  to  be 
more  clearly  expressed  than  those  of  many  other  speakers 
who  took  part  in  the  debate  at  the  Patholog-ical  Society,  I  will 
quote  their  speeches  in  full  as  they  appeared  in  the  "Lancet:" 

"Sir  William  Gull:  I  only  wish,  sir,  that  I  had  Sir 
James  Paget's  power  of  exposition ;  because  if  1  had,  I  think 
I  should  be  able  larg-ely  to  demolish  the  charming-  structure 
which  he  has  set  before  us  of  the  constitutional  origin  of  can- 
cer. If  you  consider  for  a  moment  and  analyze  the  word '  con- 
stitution,' you  Avill  find  that  it  has  two  very  different  meanings 
— a  meaning  with  which  we  all  agree  and  a  meaning  with 
which  we  disagree.  I  take  it  that  when  Sir  James  Paget 
contends  for  the  constitutional  origin  of  syphilis  from  its  he- 
reditary tendency,  he  must  refer  to  some  condition  of  the  ovum 
or  spermatic  fluid,  or  the  two  together,  which,  whether  con- 
ceivable or  inconceivable,  exists.  If  we  carry  our  minds  to  the 
verj'  beginning  of  the  impregnated  ovum,  and  say  that  the 
mother  or  the  father  is  to  convej^  to  this  ovum  a  cancerous 
tendency,  that  must  lie  outside  the  blood  anyhow,  for  there  is 
no  blood  then  and  there;  therefore  the  constitutional  question 
must  haVe  relation  to  the  constituents  of  the  ovum  at  that 
time.  Now,  if  we  consider  how  this  ovum  develops,  how  (to 
use  the  technical  expression,  which  really  has  no  sort  of  mean- 
ing) it  '^differentiates'  into  the  various  organs  of  the  body — 
that  is,  that  they  form  somehow  or  other — then,  I  take  it,  we 
must  at  last  trace  this  constitutional  condition  to  a  local  seat. 
The  ovum  has  difterentiated  into  the  various  textures  of  the 
body,  and  has  been  exhausted,  if  I  ma.y  so  saj^  in  the  forma- 
tion of  the  organs.  I  think  we  are  Bound  to  admit  that  where 
the  parents  on  one  side  or  on  the  other  have  had  cancer,  it  is 
apt  to  appear  in  the  offspring;  yet  we  are  bound  by  the  laws 
of  all  scientific  inquiry  to  believe  in  localization  somewhere. 
As  the  law^3^ers  say,  latet  dolus  in  generalibus.  Here,  I 
think,  is  the  mistake.     We  have  got  hold  of  a  general  expres- 
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sion  in  the  Avord  '  constitution '  which  was  true  enough  in  the 
ovum,  but  ceases  to  be  true  in  the  adult,  because  there  we  can 
realize  the  conditions  of  localization,  and  there  we  find  that 
the  ovum  has  differentiated  into  the  various  tissues  of  the  body. 
And  if  there  is  one  physical  fact  in  the  history  of  cancer  roore 
distinct  than  another,  it  is  this — that  certain  of  the  organs  are 
much  more  liable  to  it  than  others,  whether  it  be  the  female 
breast  or  the  os  uteri.  Admitting  all  that  can  be  said  about 
the  constitutional  origin,  there  are  undoubtedly  local  seats  of 
cancer.  I  challenge  the  constitutional  theorists  to  tell  me  why 
it  should  not  appear  in  any  particular  part  of  the  intestinal 
tract,  which  it  especially  and  particularly  affects.  There  are 
certain  points  which  we  know  it  will  affect — say  the  end  of 
the  oesophagus,  the  pj'loricend  of  the  stomach,  the  duodenum; 
then  we  get  over  twenty  feet  of  intestine  which  it  does  not 
affect  except  secondarily,  though  it  is  equally  vascular.  There 
are  very  few  primarj^  cancerous  ulcers  of  the  jejunum;  they 
now  and  then  occur,  but  so  rarely,  8ir  James  Paget  puts  them 
at  one  in  five  hundred,  and  perhaps  they  are  rather  more  rare 
than  that.  .  .  .  Then  we  come  to  the  lower  end  of  the  ileum, 
then  to  the  caecum,  then  to  the  sigmoid  flexure.  Sir  Benjamin 
Brodie  said  that  when  you  had  cancerous  disease  of  the  colon 
it  was  never  higher  than  the  sigmoid  flexure.  I  suppose  he 
meant  escaping  the  caecum.  The  great  fact  still  remains  that 
cancer  does  show  a  predisposition  to  appear  in  special  parts 
of  the  body.  Therefore,  while  I  fully  admit  the  constitutional 
predisposition,  I  can  only  admit  it  when  I  have  to  do  with  an 
undifferentiated  ovum.  So  soon  as  the  ovum  is  differentiated 
into  tissue,  then  I  say  that  what  is  called  a  constitutional  con- 
dition becomes  a  local  one.  I  cannot  but  think  that  if  we 
could  investigate  the  first  beginning  of  cancerous  change,  and 
could  take  away  the  part,  we  should  for  the  time  rid  our  pa- 
tient of  the  cancerous  tendency  in  the  particular  part  or  place. 
Mj^  own  belief  is  that  when  you  talk  of  blood-disease  you  are 
lost  in  conjecture;  and  when  you  begin  to  explain  blood-dis- 
ease by  reference  to  such  a  disease  as  gout,  you  are  still  more 
lost  in  conjecture.  For  there  is  no  proof  whatever,  as  far  as  I 
know,  that  gout  is  a  blood-disease;  nor,  indeed,  that  typhoid 
fever  is  a  blood-disease.  The  blood  maj'  be  a  channel  of  dis- 
ease, whereby  certain  poisons  may  affect  the  texture;  but  (as 
I  used  to  saj^  when  I  lectured  on  medicine)  assuming,  if  it  were 
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possible,  a  man  to  be  all  blood,  he  would  not  have  typhoid 
fever  and  he  would  not  have  g-out.  It  is  the  textures  which 
lie  outside  his  blood  that  are  the  seat  of  those  conditions  which 
we  call  gout  and  typhoid  fever.  The  blood  is  a  very  indifferent 
fluid;  it  has  elements  which  are  not  indifferent,  viz.,  the  red 
and  white  cells,  but  quasi-blood  isasing'ularly  indifferent  fluid; 
it  has  to  be  differentiated  into  a  certain  condition  of  tissue  be- 
fore it  can  assume  and  present  the  morbid  phenomena  of  dis- 
ease. Therefore,  although  I  am  not  in  the  least  able  to  sup- 
ply' all  the  steps  of  the  reasoning-,  or  adduce  all  the  facts  by 
which  perhaps  my  mind  would  be  influenced,  I  cannot  but 
think  that  the  question  of  constitution  requires  reconsidera- 
tion, and  that  even  syphilis  as  a  constitutional  disease  may 
very  much  be  reconsidered.  Take  the  case  of  hydrophobia. 
I  once  saw  a  man  (and  the  practice  of  medicine  supplies  us 
with  many  such  instances)  who  was  bitten  by  a  dog,  and  it 
was  thirteen  3'ears  before  he  died  of  hydrophobia.  Where  did 
that  poison  lie  ?  Not  in  his  constitution,  I  take  it— if  you 
mean  by  constitution  floating  about  anj^where  and  everywhere. 
I  think  it  lay  in  the  tissue  that  w^as  bitten — that  the  poison 
lay  there  latent,  producing  but  little  effect  till  a  certain  time 
when  some  chang-es  (this  is  hyi^othetical)  came  over  the  tissue 
and  infected  the  man,  and  he  died  of  the  disease  within  thirty- 
six  hours.  I  think  it  must  have  been  lying-  in  his  tissues. 
Therefore  I  think,  in  dealing  with  malignant  disease,  as*  I  have 
dealt  with  it  practically,  yo\x  must  regard  it  as  a  local  condi- 
tion of  the  tissue  then  and  there,  however  much  the  local  de- 
velopment of  it  may  have  had  to  do  with  some  inherited  pre- 
disposition, which  you  maj^  properly  term  constitutional. 

"  I  do  not,  therefore,  quite  partake  of  those  feelings  of  hope 
expressed  \>y  Sir  James  Paget,  that  we  may  succeed  in  flnd- 
ing  some  remedy  which  shall  just  have  the  same  effect  on 
cancer  as  that  which  has  been  produced  on  syjDhilis.  It  majT- 
be  so  or  it  may  not.  With  reg-ard  to  the  change  that  takes 
place,  we  have  been  told  that  it  is  a  cell-change.  Well,  per- 
haps it  is  not  a  cell-change;  perhaps  it  is  the  fluid  outside  the 
cells.  Who  knows  ?  A  cell  is  an  organism  of  enormous  ex- 
tent; it  is  only  our  eyes  being-  so  feeble  that  makes  us  look 
upon  it  as  a  small  indifferent  thing.  It  may  be  infinitely  more 
delicate  than  those  great  things  which  we  see  under  the  micro- 
scope, even  though  it  be  the  fiftieth  of  an  inch  in  diameter.     I 


Cancer  and  its  Complications.  6oi 

was  therefore  a  little  surprised  at  my  friend  Sir  James  Paget 
Avhen  he  referred  to  osteoid  and  scirrhous  tumors,  thinking- 
that  their  hardness  might  be  a  kind  of  obstacle  to  their  infect- 
ing the  body  so  readily.  Oh!  those  fluids,  those  queer  things, 
those  endosmoses  and  exosmoses,  may  act  in  places  and  parts 
that  we  know  nothing  about.  Besides  which,  it  is  not  unim- 
portant, as  Mr.  Arnott  has  said,  that  it  depends  very  much 
upon  the  place  in  which  the  tumors  are  situated.  There  are 
so  many  accidental  positions.  It  is  notorious  that  affections 
of  the  bone,  where  the  veins  are  so  large  and  where  there  is  a 
peculiar  condition  of  the  vein,  are  very  prone  to  spread.  We 
know  that  abscess  in  bone  is  constantly  attended  by  secondary 
abscesses  over  the  body,  so  that  hardness  alone  would  not  do. 
We  must  regard  the  accidental  conditions  of  the  situation  of 
the  part.  If  a  man  comes  to  us  with  a  great  lump  in  his  side, 
we  are  obliged  to  tell  him  that  we  believe  it  is  malignant  dis- 
ease. Of  course  he  can  only  come  when  he  gets  it  of  sufficient 
magnitude  for  it  to  be  palpable  or  for  some  suffering.  We 
can  make  no  diagnosis  before,  and  if  we  could  we  could  not 
touch  it.  Therefore  the  practical  treatment  of  cancer  by  local 
operation  must  only  refer  to  parts  outside.  In  the  Clinical 
Society  I  once  said  that  if  I  were  to  become  the  victim  of  can- 
cer I  hoped  it  would  be  in  my  retina;  and  I  have  the  same 
feeling  still  (though  the  case  I  spoke  of  was,  as  ywy  friend  Dr. 
Murchison  has  shown,  one  of  spindle-celled  sarcoma),  because 
I  should  soon  observe  the  defective  vision,  the  ej^e  would  be 
quickly  extracted,  and  I  think  I  should  have  a  long  immunity 
from  the  disease.  Certainly  clinical  medicine  shows  that  cases 
of  operation  on  the  eye  have  a  longer  immunit}^  from  secon- 
dary cancer  than  cases  of  operation  elsewhere.  I  think  that 
is  a  highl3'  suggestive  fact.^' 

"  Dr.  Moxon  :  The  course  of  the  debate  hitherto,  sir,  has 
been  rather  surprising  to  me  because  of  the  sweet  and  pleasant 
general  agreement  that  one  has  found  pervading  the  atmo- 
sphere. I  could  only  compare  it,  not  certainly'  to  opponents 
bringing  forward  in  any  form  opposite  views,  but  rather  to 
rival  painters  representing  the  same  scene,  one  pointing  to  one 
part  and  saying,  '  This  is  preferable,'  and  another  indicating 
another  corner  and  saying, 'Nay,  direct  your  eyes  here.'  But 
it  is  not  with  that  impression  I  approached  the  subject  of  can- 
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cer.  To  my  mind  there  was  something-  to  discuss,  especially 
as  to  the  origin  of  cancer.  It  is  true,  when  Mr.  de  Morgan 
brought  forward  his  very  eloquent  paper  he  did  embrace  views 
in  a  sort  of  Pantheon,  if  I  may  so  speak,  ahnost  disregarding 
their  natural  oppositions  and  incompatibilities.  I  was  scarcely 
prepared  to  find  all  the  subsequent  speakers  equall}'  bringing 
forward  the  opposite  sides  of  the  question,  as  though  they 
could  lie  down  together.  It  may  be  crudeness  and  incapacity 
on  my  part  to  perceive  the  wa^^s  in  which  opinions  may  shade 
into  each  other  and  become  identical,  however  opposed,  as  red 
and  blue  are  naturally ;  but  to  me  it  has  always  appeared  th-at 
the  local  and  the  general  view — localism  and  generalism. — are 
essentially  opposite,  that  they  are  not  compatible,  and  cannot 
be  held  by  the  same  person  at  the  same  time.  As  I  under- 
stand the  question,  it  may  be  put  this  way:  Does  the  first 
cancer  that  appears  in  the  patient's  body  generate  the  cancers 
which  appear  afterward  ?  does  it  precede  them  in  everj^  way  ? 
or,  on  the  other  hand,  is  there  a  general  state  of  the  whole 
S3'stem  which  is  ready  to  put  out  cancers  anywhere,  and  puts 
out  the  first  in  the  same  way  as  it  puts  out  the  second  or 
third  ?  It  seems  to  me  that  no  one  can  hold  those  two  views 
at  the  same  time;  one  of  them  ejtcludes  the  other.  But  then 
it  might  be  that  that  opposition,  although  sharph^  definable, 
is  nevertheless  unimportant.  Surely,  sir,  we  cannot  conceive 
that.  It  must  be  that  that  is  the  division  under  which  all 
practical  surgical  differences  must  range  themselves.  If  a 
cancer  arises  as  a  little  patch  in  a  person  previously  healthj^, 
and  then  expands  itself  throughout  the  frame,  so  that,  poi- 
soned by  that  one  spot,  the  life  of  the  patient  soon  becomes 
hopeless  through  the  effects  of  that  spot  upon  remote  parts, 
then  surel}^  the  surgeon  will  have  recourse  to  the  knife,  and 
as  quickly  as  possible  remove  the  first  spot  that  appears.  And 
if,  as  Sir  James  Paget  says,  after  removing  500  he  finds  499 
recur,  then  he  says,  '  Let  me  remove  it  earlier.'  He  would 
even,  as  the  Israelites  of  old,  have  published  abroad  the  first 
sign  of  such  a  scourge,  that  people  might  from  the  very  first 
moment  of  its  appearance  come  forward  and  let  the  surgeon 
perform.  On  that  view  I  can  quite  understand  Mr.  Jonathan 
Hutchinson's  strong  speech.  He  seems  to  me  to  be  the  only 
pure  localist  who  has  as  yet  given  us  his  opinions;  and  in  his 
readiness  to  come  forward  he  spoke  lil^e  a  good  surgeon.     If 
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I  remember  rig'htl}-,  ho  arg-ued  in  favor  of  his  view  because  it 
\\  oiild  lead  us  to  operate,  as  though  pathological  faith  without 
works  is  dead.  Taking  the  other  view,  and  supposing  that 
the  general  s^'stem  is  first  charged  with  cancer,  and  that  all 
the  cancers  that  appear  are  but  outputs  of  this  general  can- 
cerous store,  why  should  we  operate  at  all  ?  Should  we  not 
rather  leave  what  exists  alone,  lest  by  removing  it  we  should 
bring-  about  a  worse  evil  ?  That  surely  is  the  great  question 
that  we  are  here  to  discuss;  and  the  distinction  between  those 
views  is  absolute,  and  it  cannot  be  bridged  over.  You  must 
either  take  one  side  or  other  of  the  question,  or  you  must  drop 
it  altogether.  But  unfortunately  there  is  another  road,  and 
3^ou  are  not  obliged  to  drop  it  altogether.  You  may  adopt 
some  doubtfiU,  ambiguous  word,  and  cover  with  that  word 
the  essential  difference  that  there  is  between  those  two  views; 
and  a  word  has  been  brought  in  which  has  largely- pi aj^ed  that 
part  in  the  discussion — that  is  the  word  'constitutional.'  I 
heard  in  all  the  speeches  the  word  constitutional  used  as  if  it 
were  the  opposite  to  local.  Now,  sir,  I  must  protest  with  all 
mj'  power  ag-ainst  such  a  use  of  the  word.  It  has  been  gravely 
argued  here  that  if,  when  any  person  is  subjected  to  a  com- 
mon kind  of  injury,  his  tissues  react  in  an  unusual  way  he 
must  have  a  constitutional  pecuharity.  That  argument  is 
either  a  truism  or  a  fallacy.  If  by  it  3'ou  mean  that  a  part 
subjected  to  an  ordinary  injury,  if  it  acts  peculiarly,  must  be 
peculiar,  that  is  a  truism.  But  if  j^ou  therefore  conclude  that 
the  whole  frame  would,  under  similar  circumstances,  act  in 
the  same  waj^,  then  your  conclusion  is  a  fallacy.  There  is  no 
opposition  whatever  between  constitutional  and  local.  What, 
for  instance,  can  be  more  constitutional  than  one's  great  toe 
or  one's  liver  ?  What  is  constitution  but  (as  I  understood  Sir 
William  Gull  to  put  it)  the  putting"  out  in  different  localities 
things  which  were  enfolded  in  the  g-erm  ?  So  that  really  to 
become  local  is  the  verj^  essence  of  being  constitutional.  I 
would  even  say  that  nothing  is  constitutional  that  is  not  local. 
But  without  dwelling  upon  that,  let  me  say  that  I  am  onlj^ 
objecting  to  the  use  of  the  term  constitutional,  which,  I  con- 
ceive, must  haze  into  limbo  the  whole  question  while  we  con- 
tinue to  use  it  in  that  ambiguous  sense.  But  there  is  a  good 
question  before  us,  and  that  is  this.  Drop  the  word  constitu- 
tional altogether;    recognize  that  cancer  is  a  disease  which 


6o4  Cancer  and  its  Complications. 

ultimately  kills  by  becoming-  g-eneral,  and  which  at  first  is 
local ;  and  then  the  question  is,  Does  the  general  condition  pre- 
cede and  cause  the  local,  or  does  the  local  condition  precede 
and  cause  the  general?  Both  of  these  views  cannot  be  true; 
and  the  word  constitutional,  in  its  vague  double  meaning,  had 
better  be  drcfpj)ed  out  of  the  question  altogether.  That,  I  saj^ 
is  a  good  question,  because  it  is  a  realizable  and  soluble  ques- 
tion; and  although  we  may  not  be  able  to  solve  it  now,  3^et  I 
hope  that  the  good  and  proper  work  of  this  society — the  bring- 
ing forward  of  items  of  fact  which  shall  lead  up  to  some  con- 
clusions— ma^'  tend  in  that  direction,  so  that  in  time  this  solu- 
ble question  ma^^  be  solved.  At  present  the  mode  in  which 
the  question  is  treated  I  will  describe  in  this  way.  Some  hold 
to  the  local  view  and  others  to  the  general,  never  allowing  it 
to  appear  (through  a  politeness  or  gentleness  to  each  other's 
views)  that  there  is  any  actual  divergence  between  them.  One 
takes  up  his  position  for  the  local  view,  another  for  the  gen- 
eral view,  and  each  tries  to  press  the  origination  of  cancer  from 
his  own  point — the  local  or  the  general.  So  they  resort  to  a 
competition  who  shall  show  the  earliest  appearance — whether 
the  localist  shall  show  the  earliest  appearance  in  the  spot,  or 
whether  the  generalist  shall  show  that  cancer  appears  earliest 
in  the  whole  frame.  Now,  I  believe  that  cancer  appears  ear- 
liest in  a  certain  localitj'^ — that  cancer  becomes  general  and 
fatal  through  the  influence  of  a  part  first  cancerous.  In  other 
words,  I  am  strictly  a  localist.  I  will,  therefore,  very  shortly 
place  before  the  society  those  arguments  or  those  facts  and 
bearings  which  I  think  are  capable  of  supporting  that  view. 
No  one  can  be  cognizant  of  the  interesting  facts  that  have 
been  from  time  to  time  brought  forward  in  this  room  without 
following  one  easily  through  these  propositions :  First,  that 
cancer  spreads  in  the  part  (we  are  not  likely  to  forget  that); 
secondl3%  that  cancer  runs  along  the  lymphatics  to  the  glands; 
thirdly,  that  cancer  makes  its  way  along  the  blood-vessels  to 
organs  remote  through  the  medium  of  the  circulation.  Those 
are  facts  which  are  certain;  there  is  no  hypothesis  about 
them.  Let  that  thought  govern  3^our  ideas,  and  then  what 
room  is  there  for  any  notion  that  a  general  state  of  cancer 
precedes  a  process  of  the  kind  ?  If  it  is  at  all  probable  that 
cancers  come  in  spots,  run  along  the  lymphatics,  and  go  away 
to  remote  parts,  where  is  the  room  for  general  carcinosis  ?    I 
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will  put  it  in  this  way.  If  any  one  conceiving  himself  to  be  a 
g-eneralist  allows  me  this,  that  whatever  is  pervading-  the 
g-eneral  system,  something-  must  have  happened  in  a  part,  and 
throug-h  that  something-  which  has  so  happened  in  a  part,  the 
g-eneral  system  is  afterward  affected — that  is,  the  affected 
part  and  the  subsequent  results  on  the  general  system  that 
cause  and  constitute  carcinosis — then  I  saj'^  he  is  a  localist, 
and  however  g-reat  he  might  be  and  however  eloquent,  I 
should  claim  him  as  such.  I  said  that  cancer  extends  in  the 
part,  runs  along  the  lymphatics,  and  goes  to  remote  organs 
in  the  circulation.  But  there  is  another  kind  of  evidence,  for 
which,  if  I  had  Sir  James  Paget's  eloquence,  I  should  certainly 
claim  a  very  special  kind  and  form  of  recognition  from  the 
members  of  the  society.  I  should  like  them  to  approach  it  in 
a  peculiarly  receptive  attitude  of  mind,  because  it  wants  some 
delicacy  to  feel  all  its  exquisite  bearings.  Let  me  give  this  as 
an  instance.  A  man  gets  a  cancer  in  his  rectum;  you  exam- 
ine that  cancer  and  you  find  it  is  a  big-  one.  He  has  got  also 
cancers  in  his  liver;  j^ou  examine  those  cancers  and  3'ou  find 
the}'  are  little  ones.  The  g-reat  cancer  in  the  rectum  is  obvi- 
ously prior  in  time  to  the  minute  development  in  the  liver; 
the  one  certainl\^  precedes  the  other.  But  when  you  come  to 
examine  the  cancers,  what  do  3'ou  find?  You  find  that  the 
rectum  cancer  is  rectum  tissue,  I  am  sure  I  may  appeal  to 
the  experience  of  many  pathologists  here,  when  I  say  that  we 
do  find  cases  of  cancer  in  the  colon  and  rectum  whose  struc- 
ture is  really'  that  of  the  Lieberklihn  follicles  of  the  mucous 
membrane  of  the  gut.  Well,  that  would  not  have  been  won- 
derful if,  when  we  went  to  the  liver,  we  found  that  the  cancer 
exploding  in  the  liver  had  taken  the  shape  of  the  liver  tissue, 
just  as  when  exploding  in  the  rectum  it  had  taken  the  shape 
of  rectum  tissue.  The  generalist,  if  he  thinks  that  there  is  an}'' 
general  state  of  cancer  which  comes  out  locally  according  to 
the  nature  of  the  part,  must  expect  to  find  rectum  cancer  in 
the  rectum  and  liver  cancer  in  the  liver.  I  do  not  hesitate  to 
say  so,  I  have  seen  Lieberklihn  follicles  of  exquisite  construc- 
tion in  the  liver  itself.  Lest  any  one  should  doubt  me,  and 
think  that  I  am  drawing  on  my  own  imag-ination,  I  will  bring' 
forward  a  ver\'  common  instance.  Ten  months  ago  there  was 
a  man  in  Guy's  Hospital  under  my  care  with  a  monster  tumor 
in  the  arm,  near  the  shoulder.  The  poor  fellow  went  to  the 
VTII— 39 
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bad  and  died.  When  we  examined  him  we  found  in  his  lungs 
other  small  tumors.  The  bony  tumor  of  his  arm  proved,  on 
microscopic  examination,  to  be  osteoid  chondroma,  according- 
to  Virchow's  nomenclature;  the  lumps  in  the  lungs  were  bony 
too.  There  was  a  vast  mass  in  the  arm,  and  there  were  little 
bits  in  the  lung.  Obviously  the  arm-disease  had  preceded  the 
lung-disease.  And  what  had  grown  in  the  lung  ?  Why,  bone; 
and  it  was  in  bone  that  the  disease  commenced.  If  it  were  a 
general  cancer  pouring  out  cancer  in  the  two  parts,  develop- 
ing according  to  the  part,  we  should  have  had  lung  in  the 
lung  and  bone  in  the  bone,  instead  of  bone  in  both  cases.  Look- 
ing at  these  facts,  how  can  the  conclusion  be  resisted  that  it 
was  in  bone  the  cancer  arose,  and  that  the  cancer  must  be  in- 
terpreted in  this  way — that  it  was  the  acquisition  on  the  part 
of  the  bone  of  a  power  of  instilling  its  own  nature  upon  the 
lung  ?  I  should  like  to  use  Mr.  Simon's  words ;  they  are  words 
that  I  have  used  for  a  long  while.  He  spoke  of  a  sort  of  sper- 
matic influence,  and  the  term  is  a  very  good  one.  It  is  more 
like  generation  than  anj'-thing  else.  The  bone  became  sper- 
matic to  the  lung",  so  that  it  sent  off  its  elements  and  colonized 
the  lung  with  bone;  a-nd  the  lung  became  bone  through  a  kind 
of  spermatic  influence  from  bone.  I  am  putting  it  verj^  hardly. 
I  say,  then,  that  another  very  powerful  argument  in  favor  of 
the  local  origin  is  this,  that  the  first  cancer  that  appears  has 
a  likeness  of  the  part  in  which  it  appears;  and  the  secondary 
cancers  arising  from  the  generalization  have  the  likeness  of 
that  first  cancer;  and  those  who  doubt  that  they  come  from 
the  first  cancer  must  show  us  why  they  have  that  likeness. 

"  Then  there  is  another  point  which  ought  to  be  specifically, 
boldly,  and  clearly  stated.  I  have  here  a  little  drawing  which 
I  made  in  186G,  to  show  that  in  the  process  of  cancerous  change 
a  transformation  of  the  individual  cells  is  traceable.  I  mean 
that  when,  as  in  that  instance,  liver  becomes  cancerous,  you 
can  see  a  liver-cell  turn  into  a  cancer-cell.  Of  course  you  can- 
not watch  the  individual  liver-cell.  If  we  had  the  universal 
periscope,  we  might,  no  doubt,  see  what  actually  took  place; 
but  we  are  obliged  instead  to  see  a  liver-cell  as  one  perfect 
thing  and  a  cancer-cell  as  another  perfect  thing,  and  then,  to 
our  mind's  eye,  to  perceive  the  gradations  between  the  liver- 
cell  and  the  cancer-cell — gradations  so  exquisite  that  you  can- 
not see  where  any  break  in  nature  occurs.     That  is  surely  a 
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strong-  arg-ument.  If  you  can  find,  as  in  tliat  case,  that  the 
process  extends  from  breast-cancer  to  the  liver,  and  if  you 
watch  the  change  and  see  the  cells  changed  as  they  stand, 
that  is  a  strong-  argument  in  favor  of  the  w^hole  process  being 
due  to  the  influence  of  the  original  cancer.  But  what  have 
we  as  opposed  to  this,  which  I  think  a  very  sufficient  argu- 
ment in  proof  of  the  local  origin  of  cancer  ?  For  I  would  say 
that  if  those  facts  can  be  proved  in  reference  to  all  cancer, 
then  there  is  no  room  whatever  for  any  suggestion  of  general 
carcinosis;  it  takes  the  wind  out  of  its  sails;  it  is  not  wanted. 
When  you  prove  that  from  the  first  cancer  all  that  we  call 
cancerous  change  and  cancerous  generalization  does  arise, 
there  is  no  room  for  an}'  other  hypothesis;  yow  have  occupied 
the  field,  and  whoever  comes  with  another  hypothesis  knock- 
ing at  the  door  is  too  late.  But,  unfortunately,  it  is  not  all 
so  clear  as  that;  because,  through  the  necessary  imperfections 
of  many  post-mortems,  cases  do  contmually  crop  up  in  which 
all  this  cannot  be  made  out,  and  thus  there  exists  a  sort  of 
limbo  of  imperfectly-observed  cases  upon  which  the  man  who 
believes  in  general  carcinosis  may  seize.  He  may  then  bring 
forward  his  arguments  in  support  of  that  view,  and  try  to 
invade  the  whole  field  from  that  doubtful  corner.  And  what 
are  his  arguments  ?  I  do  not  like  to  touch  upon  the  argu- 
ments which  Sir  James  Paget  so  beautifully  brought  forAvard. 
I  was  delighted,  as  we  all  were,  with  his  speech;  and  I  was 
so  impressed  with  it  for  a  time  that  it  seemed  to  me  that 
cancer  must  come  not  only  generall}^  but  even  out  of  the 
blood.  I  came  into  the  society  with  no  such  belief,  and  it  was 
nearly  a  fortnight  before  I  could  ever  venture  to  take  up  the 
paper  and  look  at  Sir  James  Paget's  speech  to  see  what  it 
reall}^  was.  It  then  seemed  to  me  (it  was  a  poetic  moment, 
and  I  was  by  the  seaside  at  the  time)  that  it  was  like  a  beau- 
tiful cloud  of  djang  faith,  and  that  when  one  held  the  cold 
hand  of  reason  against  it,  it  condensed  into  a  very  few  drops. 
This  is  shortly  all  that  Sir  James  Paget  advanced.  He  said 
that  cancer  is  hereditary,  and  then,  in  the  next  breath,  he 
said,  '  So,  also,  are  enchondromata,  fatty  tumors.'  Well,  we 
dispose  of  that  at  once  by  saving  this — inasmuch  as  we  are  in 
search  of  a  distinction  between  the  simple  tumors  and  the 
cancerous,  what  is  the  use  of  bringing  in  any  feature  which  is 
common  to  both  ?     How  can  what  is  common  to  both  explain 
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the  peculiarities  of  one  ?  But  then  Sir  James  Paget  says  it  is 
not  only  hereditary,  but  it  is  hereditary  in  a  very  peculiar 
way ;  and  the  peculiar  way  was  this,  if  I  remember  rightlj^, 
that  the  cancer  does  not  only  strike  upon  certain  parts,  but 
it  spreads  itself  over  a  variety  of  organs  in  the  organizations 
it  successively  attacks  in  the  family.  Now,  I  am  obliged  to 
shuffle  a  little  in  meeting  that.  First,  let  me  say  I  was  not 
in  the  least  prepared  to  find  that  Sir  James  Paget  had  come 
to  the  conclusion  that  of  every  three  persons  who  have  suf- 
fered from  cancer  one  at  least  has  been  hereditarily  tainted, 
because  that  very  morning  I  had  been  in  conversation  with 
my  distinguished  colleague,  Mr.  Birkett,  on  that  very  point, 
and  he  left  me  with  this  impression  (which  I  trust  he  will  take 
the  opportunity  of  contradicting  if  I  have  misunderstood  him), 
that  with  all  his  care  and  pains — and  we  all  know  what  his 
care  and  pains  are — after  searching  through  the  family  his- 
tory of  numerous  persons  who  had  come  to  him  with  cancer, 
he  was  not  able  to  sa^^,  with  any  confidence,  that  cancer  was 
specially  hereditarj^  at  all.  This  is  very  astounding,  but  not 
more  so  than  that  Mr.  Erichsen  and  Mr.  Hutchinson  should 
say  they  never  saw  pytemia  in  private  practice;  and  that  Sir 
James  Paget  and  Mr.  Hewxtt  should  declare  they  had  seen  it 
repeatedly,  as  frequently  as  in  hospitals.  This  leads  us  to  the 
conclusion  that  individual  experience  is  not  to  be  accepted  as 
establishing  a  universal  proposition.  I  regret  if  I  should 
seem  to  say  anything  in  disparagement  of  the  importance  and 
accuracy  of  Sir  James  Paget's  observations — nothing  could 
be  further  from  my  thoughts;  it  is  only  in  justice  to  my  posi- 
tion that  I  feel  bound  to  say  what  I  do.  But  I  have  another 
thing  to  mention.  It  will  be  in  the  recollection  of  all  mem- 
bers of  the  society  that,  on  the  first  evening  of  the  discussion, 
Mr.  Hutchinson  drew  attention  to  the  ver}"  interesting  fact  (I 
think  he  also  claimed  Mr.  de  Morgan  as  having  observed  it 
likewise)  that  warts  appear  in  cancerous  families.  Well,  if 
warts  appear — and  that  is  a  new  thing  just  observed,  and  we 
are  still  in  a  developing  world — may  not  fatty  tumors  soon 
appear,  and  may  it  not  likewise  be  shown  that  sarcomas,  and 
I  know  not  what,  are  also  found  in  cancerous  families  ?  If  so, 
then  our  proposition  will  take  this  form — that  equall}^  with 
non-malignant  and  malignant  tumors,  you  have  this  peculiar 
development  in  all  parts.     Then  I  shall  lay  down  my  syllogism 
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ag'ain,  and  say  what  applies  equally  to  the  non-malignant 
and  to  the  malig-nant  can  in  no  degree  explain  the  peculiari- 
ties of  the  malignant.  The  last  point  that  Sir  James  Paget 
brought  forward  was  that  cancer  must  be  general  because  it 
so  constantly  recurs.  Well,  but  the  localists  pride  themselves 
on  the  perfection  with  which  they  not  only  explain  the  recur- 
rence, but  actually  trace  the  way  in  which  it  does  recur,  and 
show  how  you  can  make  it  recur,  by  leaving  a  little  bit  in 
when  you  operate,  by  leaving  a  patch  of  gland,  b^^  operating 
so  late  that  the  lungs  are  aflt'ected,  and  so  forth.  Surely  that 
cannot  be  an  argument  in  fav'or  of  the  general  origin  of  can- 
cer— I  mean  of  its  arising  from  general  conditions — when  the 
localists  profess  to  be  able  to  explain  the  whole  of  it.  Sir 
James  Paget  said  that  cancer  must  be  general,  because  a 
chance  wound  or  injury  produces  cancer  in  parts,  in  the  same 
way  or  by  an  analogous  process  with  that  process  in  which 
we  observe  that  tubercles,  syphilitic,  or  other  admittedh'  con- 
stitutional conditions  likewise  develop  from  unusual  injuries. 
That  is  a  long  sentence,  but  what  I  mean  is  this — that  there 
is  such  a  parallelism  between  tubercle  and  cancer  that  if  you 
hold  tubercle  to  be  constitutional,  3^ou  must  also  hold  cancer 
to  be  so.  Now,  sir,  it  is  not  three  j'^ears  since  Mr.  Simon,  sit- 
ting in  that  chair,  showed  us  proofs  that  tubercle  arises 
locally.  And  have  we  not  had  specimen  after  specimen 
brought  forward  to  prove  that  people  get  tubercles  through 
old  local  patches  of  dirty  cheesy  remainders,  bronchial  ab- 
scesses, duodenal  ulcers,  and  so  on  ?  All  kinds  of  odd  evidence 
we  have  had  heaped  up  to  show  that  tubercle  comes  as  an 
accidental  development  from  a  really  local  disorder.  I  should 
be  much  more  inclined  to  go  with  Mr.  Simon's  strictly  philo- 
sophical view  that  he  gave  us  in  his  most  able  and  philosophi- 
cal speech,  when  he  classed  cancer  with  tubercle.  For  m3'self, 
I  would  throw  cancer  and  syphilis  and  tubercle  together  as 
disorders  which  become  generalized  from  a  local  origin,  and 
very  rapidly  become  so  generalized. 

"  I  am  very  sorry  to  have  occupied  the  time  of  the  society 
so  disgracefully  long,  but  before  closing  my  speech  I  should 
like  to  point  out  how  wide  are  the  bearings  of  the  question  we 
are  discussing.  Especially  it  strikes  me  that  there  is  a  most 
interesting  and  important  analogy  to  fevers — the  great  epi- 
demic fevers.     Is  any  member  of  the  Epidemiological  Society 
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present  ?  One  hears  so  little  of  the  epidemiolog'3''  of  the  epi- 
demiologists that  we  would  be  delighted  if  they  would  come 
forward  and  explain  to  us  whether,  when  in  the  body  corporate 
fever  bursts  out,  it  arises  in  anj^  local  unit  of  the  community 
as  a  distinct  disorder,  and  spreads  from  him  contagiouslj^,  or 
whether  it  infects  the  body  corporate  as  a  body,  and  bursts 
out  in  Jones  and  Thompson  and  their  successors  as  out  of 
the  general  into  the  particular.  SureW  there  must  be  a  close 
analogy  between  the  two  questions.  How  vague  an  analogy, 
one  can,  of  course,  easily  see.  I  can  in  my  own  mind  feel  how 
long  it  must  be  before  we  can  adopt  a  general  formula  that 
will  solve  these  questions;  but  I  feel  satisfied  that  when  the 
solution  of  the  question  comes,  some  general  law  governing 
the  whole  must  be  discovered." 

I  think  the  following  general  propositions  may  be  consid- 
ered established: 

1.  Cancer  first  affects  the  bodj'-  locally',  spreads  locally, 
and  invades  the  body  along  defmite  tracks  (lymphatic  and 
vascular  systems). 

2.  Cancer  grows  plant-like  in  a  congenial  soil. 

3.  Some  soils  are  more  congenial  than  others  to  the  devel- 
opment of  cancer  (predisposition),  and  tissues  peculiarly  favor- 
able to  the  propagation  of  cancer,  or  the  reverse,  may  be 
acquired  'by  inheritance. 

4.  The  disease  can  be  completely  eradicated  by  surgical 
operations;  and  when  they  fail,  the  inference  is  that  they  ^'^^^ 
not  been  undertaken  sufficiently  early  or  with  sufficient  bold- 
ness. 


CHAPTER  IT. 

CANCER  OF  THE  BREAST  AND  AXILLA. 

Almost  every  variety  of  cancer  is  met  with  in  the  reg'ion 
of  the  breast,  ordinarily  becoming-  disseminated  via  the  l3'm- 
pliatic  vessels  and  g-lands  located  in  the  armpit.  But  cancer 
may  also  occur  primarily  in  the  axilla. 

Cancer  ma^^  originate  either  in  the  substance  of  the  mam- 
mary gland  itself  or  in  the  nijDple  and  areola. 

Cancer  of  the  Nipple. 

Cancer  may  arise  in  the  nipple  in  one  of  the  two  forms :  (1) 
as  epithelioma;  or  (2)  as  Paget's  disease,  otherwise  called 
eczema  of  the  nipple. 

Epithelioma  commencing  in  the  nipple  is  a  rare  disease; 
its  physical  signs  and  course  are  identical  with  the  tj-pe  al- 
ready described. 

Eczema  of  the  nipple,  or  Paget's  disease,  the  term  being 
employed  in  a  special  sense,  must  be  considered  as  the  initial 
stage  of  cancer.  It  was  first  recognized  and  carefull}'^  de- 
scribed by  Sir  James  Pag-et,  whose  account  of  it  appears  in 
St.  Bartholomew's  Hospital  Reports  for  1874  (p.  87  f^eq.);  and 
it  is  worthy  of  note  that  while  Sir  James  appeared  before  the 
Pathological  Society,  as  already  shown,  in  support  of  the  con- 
stitutional theory,  yet,  in  his  able  contribution  to  the  reports 
of  his  own  hospital  in  the  same  year,  he  brings  forward,  in  the 
following  manner,  evidence  which  stronglj^  supports  the  local- 
ists'  contention : 

"  I  believe  it  has  not  j^et  been  published  that  certain  chronic 
affections  of  the  skin  of  the  nipple  and  areola  are  often  suc- 
ceeded by  the  formation  of  scirrhous  cancer  in  the  mammarj' 
gland.  I  have  seen  about  fifteen  cases  in  which  this  has  hap- 
pened, and  the  events  were  in  all  of  them  so  similar  that  one 
description  may  suffice. 
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"  The  patients  were  all  women,  various  in  age  from  forty 
to  sixty  or  more  years,  having"  in  common  nothing"  remarkable 
but  their  disease.  In  all  of  them  the  disease  began  as  an 
eruption  on  the  nipple  and  areola.  In  the  majority  it  had  the 
appearance  of  a  florid,  intensely  red,  raw  surface,  ver^^  finely 
g-ranular,  as  if  nearly  the  whole  thickness  of  the  epidermis 
were  removed;  like  the  surface  of  very  acute  dittuse  eczema, 
or  like  that  of  an  acute  balanitis.  From  such  a  surface,  on 
the  whole  or  greater  part  of  the  nipple  and  areola,  there  was 
always  copious,  clear,  yellowish,  viscid  exudation.  The  sensa- 
tions were  commonl}-  tingling",  itching,  and  burning,  but  the 
malady  was  never  attended  by  disturbance  of  the  general 
health,  I  have  not  seen  this  form  of  eruption  extend  beyond 
the  areola,  and  only  once  have  seen  it  pass  into  a  deeper  ulcer- 
ation of  the  skin  after  the  manner  of  a  rodent  ulcer.  In  some 
of  these  cases  the  eruption  has  presented  the  characters  of  an 
ordinary  chronic  eczema,  with  minute  vesications,  succeeded 
by  soft,  moist,  yellowish  scabs  or  scales  and  constant  viscid 
exudation.  In  some  it  has  been  like  psoriasis,  dry,  with  a  few 
white  scales  slowly  desquamating:  and  in  both  these  forms, 
especially  in  the  psoriasis,  I  have  seen  the  eruption  spreading 
far  beyond  the  areola  in  widening  circles,  or  with  scattered 
blotches  of  redness,  covering  nearly'  the  whole  breast. 

"  I  am  not  aware  that,  in  any  of  the  cases  which  I  have 
seen,  the  eruption  was  difi'erent  from  what  maj'  be  described 
as  long-persistent  eczema,  or  psoriasis,  or  by  some  other  name 
in  treatises  on  diseases  of  the  skin;  and  I  believe  that  such 
cases  sometimes  occur  on  the  breast,  and  after  many  months 
are  cured  or  pass  by  and  are  not  followed  b^^  any  other  disease. 

"  But  it  has  happened,  in  every  case  which  I  have  been  able 
to  watch,  cancer  of  the  mammarj^  gland  has  followed  within 
at  the  most  two  years,  and  usually  within  one  year.  The 
eruption  has  resisted  all  the  treatment,  both  local  and  general, 
that  has  been  used,  and  has  continued  even  after  the  affected 
part  of  the  skin  has  been  involved  in  the  cancerous  disease. 

"The  formation  of  cancer  has  not  in  any  case  taken  place 
first  in  the  diseased  part  of  the  skin.  It  has  always  been  in 
the  substance  of  the  mammary  gland  beneath,  or  not  far  from 
the  diseased  skin,  and  always  with  a  clear  interval  of  appar- 
ently healthy  tissue. 

"  In  the  cancers  themselves,  I  have  seen  nothing  peculiar. 
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Thev  have  been  various  in  form;  some  acute,  some  chronic, 
the  majority  following  an  average  course  and  all  tending-  to 
the  same  end;  recurring,  if  removed,  affecting  lymphatic 
glands  and  distant  parts,  showing  nothing  which  might  not 
be  written  in  the  ordinary  history  of  cancer  of  the  breast." 

And  then,  after  drawing*  parallels  between  the  disease 
which  he  has  so  graphically  described  and  other  lesions  of  the 
skin  and  mucous  covering  of  the  tongue  (ichthyosis)  and  j)arts 
of  the  intestinal  tracts,  where,  he  admits,  cancer  arises  locallj^ 
from  protracted  causes  of  irritation.  Sir  James  Paget  writes 
with  regard  to  the  treatment  of  eczema  of  the  nipple: 

"  Should  not,  then,  the  whole  diseased  portion  of  skin  be 
destro\'ed  or  removed  as  soon  as  it  appears  incurable  bj' 
milder  means  ?  I  have  had  this  done  in  two  cases,  hut  I  think 
too  late"  (italics  mine). 

Mr.  Erichsen  ^  points  out  that  there  are  two  ways  in  which 
this  condition  may  be  explained.  "  The  disease  of  the  nipple 
may  be  primary,  and  hy  extending  down  the  ducts  to  the  acini 
may  finally  determine  the  development  of  true  cancer  in  the 
gland ;  or  it  is  possible  that  the  primary  disease  may  be  in  the 
acini,  and  that,  as  a  consequence  of  it,  a  morbid  secretion  may 
exude  and  irritate  the  muco-cutaneous  surface  with  which  it 
comes  in  contact."  Mr.  Erichsen  also  quotes  a  case  in  support 
of  the  latter  explanation. 

As  to  diagnosis,  there  can  rarely  be  any  difficult}^  in  distin- 
guishing malignant  disease  of  the  nipple  and  areola  from  any 
simple  tumor,  such  as  a  ntevus,  or  from  a  cyst,  and  syphilitic 
lesions  must  be  excluded  by  the  history-  of  the  case  or  by  the 
test  action  of  antis^^philitic  remedies. 

M.  Darier,  in  a  recent  communication  to  the  Societe  de 
Biologic,  ascribes  Paget's  disease  to  the  presence  of  psoro- 
spermia  or  coccidia,  which  can  readily  be  detected  microscop- 
ically, and  are  found  in  the  offshoots  of  epithelioma  of  the  nip- 
ple. He  asserts  that  they  were  figured  by  Butlin  in  1876,  but 
then  regarded  as  evidence  of  endogenesis. 

Modern  students  are  well  aware  that  cancer  is  believed 
by  a  few  to  be  due  to  bacterial  agency  in  some  form  or  other. 
All  I  can  say  is  that  the  experiments  of  Messrs.  Ballance  and 
Shattock  did  not  confirm  that  view,  and  that  the  germs  found 
b}'  them  in  malignant  growths  were  of  a  non-specific  char- 
acter. 


6 14  Cancer  and  its  Complications. 

There  ma}''  be  specific  germs,  still  undetected,  which  cause 
cancer,  or  there  inay  not.  We  know  clinically  that  cancer  is 
contagious,  because  it  may  be  reproduced  either  naturally, 
accidentally,  or  artificially  by  grafting-;  but  its  contagious 
properties  must  be  of  a  very  low  degree. 

At  any  rate,  the  treatment  of  Paget's  disease,  or  of  epithe- 
lioma of  the  nipple,  must  be  undertaken  very  boldly  if  the 
practitioner  hopes  to  save  the  life  of  his  patient.  A  bare  ex- 
cision of  the  diseased  parts,  judged  by  the  naked  eye,  is  use- 
less, as  evidenced  by  Sir  James  Paget's  report  of  two  cases 
where  these  operations  were  undertaken  too  late. 

Let  me  say,  with  all  the  earnestness  that  I  can:  if  a  wo- 
man is  the  subject  of  malignant  disease  of  the  nipple  or  areola, 
the  growth  being  of  small  dimensions — of  the  size  of  a  shilling 
or  florin,  more  or  less — the  sooner  the  entire  breast  is  ampu- 
tated so  much  the  better  for  the  patient. 

Plenty  of  practitioners  can  be  found  to  recommend  for 
such  a  case  milder  measures  first.  They  will  say  the  disease 
is  so  small  they  cannot  be  sure  it  is  cancer;  that  amputation 
is  too  heroic,  and  removal  of  the  diseased  tegumentary  area 
quite  as  likely  to  prove  successful  as  the  more  extensive  opera- 
tion. But  these  are  false  and  paralj^zing  conclusions.  If  the 
simple  excision  of  the  affected  skin  be  carried  out,  particles  of 
the  growth  will  probably  remain  beneath  in  the  substance  of 
the  breast  proper,  the  natural  course  of  the  cancer  will  merel^^ 
be  retarded  a  short  time,  and  the  case  eventually  swell  the 
series  of  the  four  hundred  and  ninety -nine  recurrences  out  of 
five  hundred  operations  as  narrated  by  Sir  James  Paget. 

The  sacrifice  of  an  important  and  useful  organ  such  as  the 
eye,  or  a  less  important  one  such  as  the  breast,  should  not  be 
made  except  for  a  great  gain. 

Sir  William  Gull  tells  us  that  if  he  were  the  subject  of 
cancer  he  would  prefer  that  he  should  be  attacked  by  the  dis- 
ease in  the  eyeball,  because  the  globe  could  be  enucleated 
while  the  disease  was  small.  This  is  the  attitude  which  should 
be  adopted  by  any  practitioner  who  wishes  to  benefit  the 
public  b3^  operating  for  cancer.  Now,  if  the  excision  of  the 
eyeball  for  a  cancerous  growth  about  the  size  of  a  pea  bears 
promise  (as  m-ay  be  proved  by  the  records  of  cases)  of  immu- 
nit}'  from  recurrence  of  cancer,  it  does  so  because  not  mereh^ 
the  growth,  but  a  considerable  width  of  tissue  beyond  the  af- 
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fected  area  has  been  removed  •  the  anatomical  Umit  prescribed 
by  nature  to  the  operator  being-  the  depth  of  the  orbit.  In 
the  case  of  cancer  of  the  nipple,  a  surgeon  may  remove  with 
an  infinitesimal  amount  of  dang-er  the  entire  breast,  and,  if  he 
please,  the  pectoral  muscles  down  to  the  ribs,  and  the  axillary 
lymphatics  as  well.  And  as  hopes  of  immunity  from  recur- 
rence depend  upon  the  freedom  with  which  the  tissues  on  the 
proximal  side  of  the  cancer  can  be  removed,  there  is  no  part 
of  the  body  (save  the  extremities)  where  hopes  of  permanent 
cure  maj'-  so  reasonably  be  indulged  in  as  for  cancer  of  the 
nipple,  if  onl^^  a  sufficiently  adequate  operation  be  performed. 

Cancer  of  the  Mammary  Gland. 

Almost  every  variety  of  cancer  is  met  with  in  the  mam- 
msCry  gland,  the  most  common  of  all  being  scirrhus.  The 
diagnosis  of  cancer  of  the  breast  in  its  earliest  stag-e  is  always 
most  difficult.  An  advanced  case  of  cancer  of  the  breast  can 
ordinarily  be  recognized  in  a  few  moments,  but  quite  the  re- 
verse obtains  where  the  patient  only  complains  of  slight  feel- 
ings of  pain,  of  functional  disturbance,  of  some  slight  retrac- 
tion of  the  nipple,  of  some  fulness,  tension,  or  prominence,  or 
small  lump  in  the  mammary  g-land. 

The  text-books  on  surg"ery  offer  very  little  help  to  students 
in  lading"  down  lines  by  which  cancer  of  the  breast  may  be 
recognized  in  its  earliest  stages;  most  writers  assuming-  the 
existence  of  a  well-marked  case  of  cancer,  and  then  pointing 
out  the  signs  by  which  the  particular  variety  must  be  distin- 
g-uished  from  the  others.  Practically,  the  difficulty  lies  not  in 
distinguishing-  the  varieties  of  cancer  in  the  breast  from  one 
another,  but  in  disting-uishing  any  particular  variety  of  ma- 
lig-nant  growth  from  the  benign  formations  which  may  simu- 
late it. 

Of  the  recog-nition  of  a  typical  example  of  scirrhus  little 
need  be  said.  A  mass,  of  almost  stony  hardness,  can  be  felt 
near  the  central  part  of  the  breast  of  a  woman  past  middle 
ag-e.  The  nipple  will  be  retracted,  and  it,  as  well  as  the  in- 
tegument, will  appear  connected,  as  if  by  bands,  to  the  growth 
beneath. 

If  the  breast  be  ill-developed  and  pendulous  the  scirrhous 
mass  will  gravitate  to  its  lower  part,  and  by  placing-  two  fin- 
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g-ers  under  the  organ,  the  tumor  can  be  recog-nized  by  ballote- 
ment.  Its  surface  will  be  irregularlj^  nodulated,  but  directly 
continuous  with  the  proper  glandular  tissue.  There  will  prob- 
ably be  no  discharge  from  the  nipple,  or,  if  so,  of  a  scanty 
character.  The  skin  will  be  depressed  over  the  growth,  and 
there  will  be  a  slight  enlargement  of  the  superficial  veins.  If 
the  disease  have  attained  such  dimensions  that  secondary 
g-rowths  in  the  Ij^mphatic  g-lands  and  cord-like  prominences  of 
the  vessels  leading  thereto  be  observed,  the  breast  being 
fixed  to  the  pectoral  muscles,  the  neoplasm  having  invaded 
the  skin,  and  there  being  small  satellite  growths  around  the 
parent  growth  present— if  any  or  more  of  these  phenomena 
exist,  there  need  be  no  question  raised  as  to  the  necessity  for 
eliminating  other  conditions  by  differential  or  exclusive  diag- 
nosis. But  when  the  scirrhus  is  of  very  small  size,  say  that 
of  a  nut,  or  even  half  the  size  of  a  w^alnut  and  enveloped  in 
the  glandular  tissue,  the  difficulty  of  forming-  an  opinion,  apart 
from  exploration,  becomes  enormous:  yet  this  is  precisely'  the 
kind  of  case  where  excision  of  the  breast  would  probably  be 
the  radical  cure  of  the  disease.  If  a  small-sized  scirrhus  oc- 
cur, as  it  occasionally  does,  near  the  peripher3^  of  the  breast, 
its  physical  character  will  probably  serve  to  disting-uish  it. 
If  it  arise  in  the  centre  of  the  breast,  a  substantial  portion  of 
the  breast  tissue  lying  between  it  and  the  surface,  it  cannot 
possibl^^  be  distinguished  from  a  tense  cyst  except  by  explora- 
tory puncture  or  incision. 

Scirrhus  of  the  breast  commences  in  a  most  insidious  man- 
ner in  a  large  proportion  of  cases.  A  considerable  area,  or 
perhaps  nearly  the  whole  of  the  organ,  becomes  affected  by 
minute  particles  of  the  growth,  which,  before  they  have  be- 
come fused  together,  do  not  appear  as  a  single  isolable  tumor, 
but  give  rise  to  a  very  tough  consistence  of  the  breast,  which 
requires  considerable  care  to  discriminate  from  a  simple  non- 
malignant  chronic  induration  of  the  organ. 

If  the  breast  be  grasped  between  the  fingers  above  and 
the  thumb  below,  a  similar  sensation  is  conveyed  to  the  touch, 
both  in  the  simple  chronic  induration  and  in  the  early  infiltra- 
tion of  malignant  diseases,  but  it  is  often  easy  to  distinguish 
between  these  two  conditions  b3'  placing  the  palmar  surface 
of  the  hand  flat  upon  the  breast.  If  the  induration  be  of  a 
simple  character  it  disappears  under  this  test;  if  malig-nant. 
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the  feeling"  of  unnatural  hardness  remains.  Doubt  may  often 
be  cleared  up  by  the  application  of  iodide  of  lead  or  iodide  of 
cadmium  ointment,  spread  upon  lint  and  applied  to  the  breast 
with  strapping.  If  the  swelling"  in  the  organ  has  been  due  to 
simple  chronic  induration  it  will  resolve  within  a  few  days 
under  this  treatment,  and  the  breast  will  present  its  ordinary 
healthy  physical  signs.  On  the  other  hand,  should  the  infil- 
tration be  of  a  cancerous  nature,  the  effect  of  the  ointment 
and  strapping  will  merely  be  to  render  the  still  normal  parts 
of  the  breast  flaccid,  and  the  cancerous  nodules  will  appear 
the  more  prominent.  Cases  still  remain  where  doubt  can 
only  be  cleared  up  by  an  exploratory  puncture  or  incision, 
and  the  great  importance  of  forming  an  accurate  diagnosis 
at  the  earliest  possible  stage  of  the  disease — that  its  recogni- 
tion may  be  quiclvly  followed  by  extirpation — renders  it  im- 
perative for  this  means  of  diagnosis  to  be  resorted  to  should 
the  physical  signs  be  obscure  or  present  an  ambiguous  inter- 
pretation to  the  practitioner. 

A  small  adenoid  tumor  in  the  breast  is  said  to  be  distin- 
guishable from  cancer  by  its  mobility;  practically,  however, 
the  diagnosis  cannot  be  made  out  until  the  time  of  operation. 
That  does  not,  however,  much  signify;  the  only  difference  as 
to  treatment  being  that,  if  a  growth  believed  to  be  one  of  sim- 
ple glandular  tissue  is  found  after  its  removal  to  be  malignant 
instead,  the  surgeon  must  at  once  perform  the  major  opera 
tion. 

The  multiple  fibromata,  or  neuromata,  so  called,  which  are 
generalh'  located  immediately  beneath  the  skin,  merely  re- 
quire a  passing  mention,  and  could  scarcely  be  mistaken  for 
cancer  by  any  practised  observer. 

With  regard  to  the  cystic  adenomata  the  case  is  different, 
and  the  malignancy  or  otherwise  of  these  growths  cannot 
usually  be  ascertained  without  the  aid  of  the  microscope. 

Very  little  can  be  said  of  the  distinguishing  characters  of 
sarcomatous  neoplasms  which  is  not  to  be  found  in  all  the 
text-books;  but  to  point  out  those  features  which  distinguish 
these  growths  from  the  carcinomata  is  not  of  much  practical 
value  (save  to  students  preparing  for  examination),  because 
whether  the  malignant  growth  be  sarcoma  or  carcinoma,  the 
same  treatment  must  be  adopted.  But  it  occasionall3'  requires 
careful  watching  to  distinguish  a  sarcoma  from  an  abscess  of 
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the  breast,  and  should  a  mistaken  diagnosis  he  made,  the  con- 
sequences of  treatment  based  upon  it  would  be  in  either  event 
deplorable. 

For  malignant  disease  of  the  breast  the  entire  organ  should 
be  excised  as  quickly  a  possible.  When  the  disease  occurs 
during  the  course  of  pregnancy,  the  patient  frequently  desires 
the  postponement  of  the  operation  till  after  child-birth.  But 
this  wish  should  especially  be  discountenanced,  as  the  physio- 
logical changes  in  the  organ  during  this  particular  period, 
with  the  attending  afflux  of  blood,  materially  hastens  the  rate 
of  the  disease. 

In  considering  the  advisability  of  amputating  the  breast  in 
the  hope  of  radically  curing  cancer,  such  hope  must  always  be 
estimated  in  direct  ratio  to  the  youth  of  the  disease  and  the 
width  of  healthy  tissue  which  can  be  removed  beyond  it.  Am- 
putation of  the  breast  is  one  of  the  safest  operations  in  sur- 
gery ;  the  danger  of  the  operation  is  but  slightly  augmented 
if  the  contents  of  the  axilla  are  cleared  out  also;  neither  have 
I  observed  any  material  risk  consequent  upon  the  excision  of 
large  portions  of  the  pectoral  muscles  which  underlie  the 
organ. 

In  performing  the  operation,  the  preliminary  incisions  should 
vary  in  accordance  with  the  site  of  the  growth.  If  the  disease 
affect  chiefly  the  central  portion  of  the  breast,  the  ordinary 
elliptical  incisions,  their  long  axes  lying  nearly  horizontal,  are 
to  be  preferred.  After  these  have  been  made  I  have  usually 
been  able  to  remove  the  breast  more  expeditiously  and  with 
less  hemorrhage  \>y  seeking  first  the  axillary  and  sternal 
margins  of  the  organ,  and  then,  b^^  insinuating  a  couple  of 
fingers  around  and  beneath  them,  the  breast  can  be  grasped 
in  the  left  hand  and  enucleated  with  a  few  touches  of  the 
scalpel. 

The  precise  extent  of  the  disease  can  now  be  ascertained, 
and  any  structures  remaining  in  the  wound  which  were  con- 
tiguous to  the  growth  must  be  removed  in  the  freest  possible 
manner.  If  the  breast  was  adherent  to  the  fascia  which 
clothes  the  pectoralis  major,  a  considerable  portion  of  the 
muscle  should  be  removed  with  scissors,  a  mere  removal  of 
the  fascia  being  inadequate;  and  I  am  convinced  the  recur- 
rence of  the  disease  would  often  have  been  prevented  had  por- 
tions of  these  muscles  been  removed  during  operations.     If 
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the  disease  in  the  breast  be  of  very  small  size,  there  maj''  be 
no  need  to  remove  the  Ij^mphatic  glands  in  the  axilla.  As  a 
rule,  these  g'lands  should  be  removed  either  \iy  enucleation 
with  the  fing-ers  thrust  into  the  axillary  space,  or  aided  by  an 
incision  carried  upward  toward  the  axilla  through  the  integ- 
ument. 

Of  the  readiness  with  which  all  bleeding-points  can  be 
secured,  and  as  to  the  details  for  drainage  and  dressing,  little 
need  be  mentioned,  as  these  matters  are  familiar  to  every 
student.  In  operations  in  early  stages,  union  of  the  skin  by 
first  intention  can  generally  be  obtained;  but  whenever  the 
disease  is  at  all  advanced  and  the  skin  at  all  implicated,  the 
latter  should  be  removed  with  the  greatest  freedom.  The 
wound  will  close  quickly  enough  by  granulating  from  the  bot- 
tom, and  very  excellent  results  will  be  subsequently  obtained 
by  the  aid  of  skin-grafting. 

In  the  treatment  of  cancer  of  the  breast,  the  destruction  of 
the  disease  b^^  caustics  is  recommended  sometimes  in  prefer- 
ence to  excision  of  the  gland,  and  multitudes  of  caustics  have 
from  time  to  time  been  brought  before  the  notice  of  the  pro- 
fession and  the  public.  With  the  exception  of  a  few  special 
kinds  of  cases  to  be  mentioned,  the  caustic  treatment  of  can- 
cer of  the  breast  is  Avidely  inferior  to  excision  with  the  knife. 
There  are  some  cases  in  which  caustics  may  be  employed  both 
advantageously  and  honestly',  but  their  use  has  from  first  to 
last  been  associated  with  so  much  prejudice,  ignorance,  and 
quackdom  that  the^'  must  be  considered  with  a  good  deal  of 
circumspection ;  they  must  not  be  viewed  in  the  light  of  fif t.y 
or  even  ten  3'ears  ago  as  compared  with  excision,  because  the 
conditions  have  changed  during  these  periods. 

Fift3"  years  ago  amputations  and  other  capital  operations 
were  performed  without  anaesthetic  agents,  and  it  is  not  diffi- 
cult to  perceive  the  wide  difference  between  excising  a  breast 
with  or  without  the  assistance  of  anaesthetics.  To  modern 
surgeons,  who  rarely  perform  even  trifling  operations  without 
anaesthetics,  the  idea  of  performing  a  so-called  capital  opera- 
tion in  the  manner  of  fift^^  3'ears  ago  seems  little  short  of 
butchery.  Without  anaesthetics,  setting  aside  the  ag'onA',  both 
actual  and  mental,  entailed  upon  a  patient  undergoing  such 
an  ordeal,  the  dangers  consequent  upon  shock  (now  prevented 
b}"  anaesthesia)  and  hemorrhage  were  often  quite  sufficient  to 
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prohibit  the  operation.  Neither  was  it  likely  that  the  entire 
disease  was  excised  even  hy  the  most  experienced  operators  of 
the  day.  Excision  of  the  breast,  therefore,  was  a  most  dan- 
gerous and  only  palliative  proceeding-. 

The  dang-ers  and  pain  consequent  upon  the  after-treatment 
and  dressing's  of  the  wound  were  in  themselves  sufficient  to 
prevent  any  one,  short  of  a  Spartan,  walking-  into  an  operat- 
ing- theatre  with  open  eyes;  and  the  use  of  caustics,  painful 
though  they  were,  procured  temporarily^  as  good  or  better  re- 
sults with  fewer  disadvantages  than  the  ancient  operative 
surgery  of  cancer.  But  the  introduction  of  antesthetics  and 
antiseptics  have  strongl}^  turned  the  scale  the  other  way. 
The  risks  of  the  operation  both  immediate  and  secondary  are 
now  exceeding  small;  there  is  no  acute  pain,  but  merely  the 
slight  discomfort  of  the  anaesthetic,  for  the  patient  to  submit 
to  at  the  time  of  the  operation  and  during  the  subsequent 
dressings.  Convalescence  ordinarily  takes  place  within  a 
week  or  fortnight.  On  the  other  hand,  the  pain  of  the  caustic 
treatment  is  only  just  tolerable,  and,  even  since  the  introduc- 
tion of  cocaine,  complete  local  anaesthesia  must  be  limited  to 
a  small  area.  When  caustics  are  employed  to  destroy  a  can- 
cerous growth  of  any  considerable  dimensions,  the  results  are 
far  inferior  to  excision  or  amputation  under  modern  condi- 
tions. The  bulk  of  the  growth  is  hardl}^  ever  eradicated,  and 
manifest  local  recurrence  occurs  ordinarih^  after  the  lapse  of 
a  few  weeks.  The  caustics  are  applied  and  reapplied,  and  this 
sad  treatment  goes  on  until  the  patient  is  relieved  by  death 
of  a  treatment  which  adds  pain  to  that  of  the  disease,  which 
it  ordinarily  aggravates.  However,  in  some  cases  of  cancer 
of  the  breast  in  very  old  and  debilitated  subjects,  where  an 
open  ulcer  is  found  and  the  subjacent  tissues  are  immovably 
fixed  to  the  ribs,  the  disease  may  be  palliated  and  the  offensive 
discharge  arrested  for  a  while  by  employing  some  kind  of 
caustic.  The  local  ana?sthetic  cocaine  should  be  employed. 
Some  time  ago  I  had  a  caustic  paste  made  for  me  by  Messrs. 
Hooper  &  Co.,  consisting  of  20  grains  of  hydrochlorate  of 
cocaine,  120  grains  of  caustic  potash,  and  60  grains  of  vaselin. 

The  cancerous  ulcer  and  its  surrounding  area  is  first  well 
cleansed  with  pledgets  of  cotton  wool  dipped  in  water,  and 
then  a  weak  solution  of  hydrochlorate  of  cocaine  (four  per 
cent)  is  painted  over  it.     In  a  few  minutes  a  small  quantity 
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of  the  caustic  paste  is  mibbed  into  the  growth  with  a  small 
wooden  spatula,  and  the  caustic  quickly  chars  and  destroys 
the  tissues  with  which  it  comes  in  contact.  By  this  plan  a 
considerable  quantity  of  cancerous  growth  may  be  destroyed 
in  about  twenty  minutes,  and  the  application  may  be  repeated 
on  three  or  four  subsequent  occasions  after  variable  intervals. 

Let  me  repeat,  the  onlj^  cases  where  caustics  shbuld  be 
recommended  are  those  where  the  aflfected  area  is  small,  and 
where,  on  account  of  some  special  surgical,  anatomical,  or 
medical  reason,  attempts  to  completely  eradicate  the  disease 
by  some  feasible  surgical  operation  are  impracticable.  In 
cases  too  far  advanced  for  operation,  Chian  turpentine  is  per- 
haps the  best  drug  which  can  be  administered  internalh\  It 
certainly  has  a  specific  action  of  some  sort  upon  cancer, 
though  its  beneficial  effects  seem  to  be  more  manifest  in  can- 
cerous disease  of  the  tongue  and  uterus  than  in  that  of  the 
breast. 

The  drug  must  be  exhibited  in  full  doses,  in  the  form  of  an 
emulsion,  extended  over  a  long  period.  It  appears  to  reduce 
the  quantit3-  of  discharge  from  a  cancerous  ulceration  and  to 
mitigate  pain.  The  toughness  and  infiltration,  as  appreciable 
to  the  touch,  around  the  base  of  the  cancerous  growth,  par- 
tially disappears  under  the  influence  of  this  medicament. 
Whether  Chian  turpentine  or  anj^  of  its  congeners  really  pos- 
sess powers  which  render  the  normal  tissues  insusceptible  to 
the  invasion  of  malignant  growths  or  destructive  to  the 
growths  themselves  is  a  question  of  such  great  importance 
that  the  mere  fact  of  failures,  reported  b^^  some,  ought  not  to 
deter  us  from  further  investigating  the  matter,  as  there  is  the 
positive  and  authentic  evidence  of  a  few  cases,  recorded  upon 
the  highest  authorit}^  where  Chian  turpentine  appears  to 
have  actually  cured  cancer.  Neither  can  the  specific  action  of 
arsenic  be  denied,  in  view  of  the  results  which  have  followed 
its  internal  administration  or  injection  into  sarcomatous  neo- 
plas-m-s. 

Cancer  of  the  Axillary  Glands. 

Cancer  of  the  axillary  glands  may  be  either  primary  or 

secondary.     Ordinarilj^,  cancer  in  these  glands  is  sequent  to 

the  breast  affection,  and  the  appearances  presented  are  so 

common  as  hardlv  to  need  any  description.     It  is  an  error  to 
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suppose  that  sarcoma  of  the  breast  does  not  often  g-eneralize 
througli  the  medium  of  these  glands  as  well  as  through  the 
vascular  s^-stem.  The  difficulty,  if  any,  which  is  met  with  in 
recognizing  the  enlargement  of  the  glands  which  are  affected 
with  cancer  of  the  type  of  the  parent  disease,  is  when  t\\ey  lie 
imbedded  in  an  unusually  large  quantity  of  adipose  tissue. 
There  may  often  be  no  enlargement  of  the  glands  perceptible 
to  the  touch,  as  examined  through  the  skin,  and  3-et,  at  the 
time  of  the  operation,  a  cluster  will  often  be  unmasked  upon 
the  surgeon  passing  his  forefinger  into  the  axillary-  space. 
The  fact  that  the  glands  become  affected  by  the  direct  con- 
versance of  cancerous  material  from  the  parent  growth  through 
the  lymphatic  vessels  must  nev^er  be  forgotten  at  the  time  of 
operating.  On\j  too  often  the  cancerous  breast  and  axillar}- 
lymphatic  glands  have  been  removed  extensively^  enough,  but 
some  portions  of  the  minute  lymphatic  vessels  leading  to  the 
glands  have  been  overlooked,  naturally  giving  rise  to  local 
recurrence  within  a  short  interval  of  the  time  of  the  operation. 
Indeed,  in  a  more  minute  knowledge  than  I  am  afraid  many 
practitioners  possess  of  the  anatomy  of  the  Ij^mphatic  sys- 
tem, lies  the  key  both  to  the  pathology  and  to  the  successful 
treatment  of  cancer  by  extirpation. 

Primarily  cancer  occurs  in  the  axillary  lymphatic  glands 
either  as  scirrhus  or  as  lympho-sarcoma.  As  the  growth  at- 
tains sufficient  size  to  press  upon  the  important  vessels  and 
nerves  which  traverse  the  boundaries  of  the  space,  the  press- 
ure signs  of  oedema  and  pain  will  appear.  The  treatment  is, 
of  course,  early  extirpation. 

Cancer  is  rarely  met  with  in  the  rudimentary  breast  of  the 
male,  but  its  recognition  and  treatment  do  not  present  pecu- 
liar difficulties. 


CHAPTER  Y. 

CANCER  OF  THE   UTERUS. 

The  uterus  may  be  attacked  by  varieties  either  of  sarcoma 
or  carcinoma,  but  sarcoma  of  the  uterus  is  so  rare  as  scarcely 
to  deserve  mention. 

By  far  the  most  common  form  of  uterine  cancer  is  that  of 
epitheUal  type,  orig-inating-  from  the  cells  and  glands  of  the 
mucous  membrane  lining*  the  interior  or  exterior  of  the  cervix, 
and  microscopically  will  be  epithelioma,  encephaloid,  or  scir- 
rhus. 

Cancer  commencing  in  the  body  of  the  uterus  is  verj'  rare, 
and  fortunately  so,  for,  on  account  of  the  diihculty  which  sur- 
rounds its  detection  in  its  earliest  stage  if  it  occupy  this  posi- 
tion, and  the  probability  that  the  disease  will  have  affected 
the  parametrium  before  the  organ  has  been  excised — and  this 
serious  operation  is  the  only  radical  measure  at  our  disposal 
for  cancer  of  the  body  of  the  uterus — renders  the  body  of  the 
uterus  one  of  the  most  dangerous  sites  for  primary  cancer. 

With  regard  to  cancer  commencing-  in  the  cervix  uteri,  the 
opposite  conditions  prevail.  jSText  to  the  breasts,  I  believe  the 
cervix  uteri  is  the  most  common  site  for  cancer;  and  the  cer- 
vix being  readily  accessible  both  to  the  touch  and  to  inspec- 
tion, not  merely  can  any  ordinary  case  of  cancer  of  it  be  rec- 
ognized immediately  upon  examination,  but  certain  conditions 
which  notably  predispose  to  cervical  cancer  can  also  be  rec- 
ognized, which  being-  fortunately  of  a  character  readily  amen- 
able to  treatment,  it  follows  that  a  class  forming  a  large 
proportion  of  the  entire  series  of  cases  of  cancer  are  preventa- 
ble. 

Out  of  all  women  at  or  after  the  middle  period  of  life, 
v\'hen  uterine  cancer  is  most  commonly  met  with,  the  cervix 
uteri  will  upon  examination  be  found  to  present  one  of  two 
general  conditions. 

First,  the  cervix  will  be  of  shape  and  outline  more  or  less 
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in  conformity  with  tlie  normal;  perhaps  a  Httle  conical;  but 
the  vaginal  surface  of  the  cervix  will  be  clothed  with  healthj'' 
mucous  membrane,the  os  externum  normal  in  outline,and  there 
will  be  no  laceration  or  erosion  of  the  cervix.  If  such  a  cervix 
ever  becomes  affected  with  cancer  we  expect  the  disease  to 
arise  within  the  mucous  membrane  lining  the  cervical  canal, 
as  the  result  of  chronic  endocervicitis,  and  by  radiating  from 
this  focus  to  infiltrate  and  cause  a  marked  enlargement  of  the 
cervix,  eventually  breaking  down  and  leaving  a  characteristic 
ulcer. 

If  the  case  be  examined  before  ulceration  with  its  marked 
physical  signs  has  supervened,  the  cancerous  process  can  ordi- 
narily be  affirmed  by  the  smart  hemorrhage  which  will  acom- 
pany  the  act  of  gently  scraping  the  interior  of  the  cervical 
canal  with  a  blunt  curette,  or,  if  the  instrument  be  applied 
•  more  forcibly,  by  the  ease  with  which  portions  of  the  cervical 
tissue  will  crumble  away,  the  debris  being  the  cancerous  tis- 
sue. Of  course,  it  is  of  the  last  importance  to  distinguish  be- 
tween the  infiltration  of  the  cervix  due  to  cancerous  deposi- 
tion and  the  simple  chronic  induration  which  often  simulates 
the  more  formidable  condition.  And  the  difficulty  of  so  doing 
is  increased  when  we  remember  that  the  chronic  induration  of 
the  cervix  so  called  is  often  but  the  premonitory  stage  of  can- 
cer; therefore  if  any  doubt  exist  as  to  the  nature  of  the  indu- 
rated cervix  under  examination,  the  infra-vaginal  portion  of 
the  cervix  should  be  removed  with  a  galvanic  wire  ecraseur 
and  examined  microscopically.  This  is  a  very  simple  opera- 
tion, and  one  quite  unattended  with  appreciable  risk.  After 
the  infra-vaginal  portion  of  the  cervix  has  been  removed,  any 
small  focus  of  cancerous  growth  situated  within  the  cervical 
canal  will  be  detected.  If  found,  it  must  be  presumed  that 
that  portion  of  the  cervical  mucous  membrane  remaining  in 
the  uterus  above  is,  if  not  already  infected,  about  to  become 
so,  and  the  operation  must  be  completed  bj'-  thoroughly  scrap- 
ing out  the  canal  with  curettes  and  thrusting  the  conical  point 
of  Pacquelin's  cauterj'^  around  the  denuded  surface. 

Such  an  operation  will  probably  suffice  to  prevent  recur- 
rence of  cancer  in  cases  where  the  growth  is  exceedingly 
small  and  still  quite  localized;  and  abnormal  hardness  or  in- 
duration of  the  cervix  is  the  chief  sign  by  which  the  com- 
mencement of  malignant  disease  must  be  suspected.    If  the 
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disease  have  already  extended  so  far  that  the  normal  mobility 
of  the  uterus  is  diminished,  the  mere  excision  of  the  infra- 
vag'inal  or  even  supra-vag'inal  portion  of  the  cervix  will  prob- 
ably' be  quite  inadequate  to  prevent  local  recurrence  of  the 
disease  at  some  later  period.  Therefore  the  anticipated  re- 
currence should  be  forestalled  by  excision  of  the  entire  uterus. 
Let  me  repeat  that  excisions  of  the  infra-vaginal  portion  or 
supra-vag'inal  portions  of  the  cervix  uteri  which  can  be  per- 
formed v\'ithout  opening-  the  peritoneal  cavity  and  with  very 
slig'lit  risk  to  life,  should  be  undertaken  for  cases  of  earh^ 
cancer  localized  in  the  lower  part  of  the  cervix  or  for  indura- 
tion of  the  cervix  so  marked  as  to  be  considered  premonitory 
of  the  advent  of  malignant  disease.  By  this  means  an  area 
of  tissue  above  the  diseased  focus  sufficiently'  wide  to  insure 
immunity  from  recurrence  will  have  been  removed,  but  if  the 
neoplasm  have  transgressed  this  narrow  limit,  no  operation 
short  of  excision  of  the  entire  uterus  can  be  undertaken  with 
hopes  of  radical  cure. 

In  the  consideration  of  cancer  of  the  breast,  even  if  only 
the  nipple  be  attacked,  excision  of  the  entire  breast  is  to  be 
advocated.  In  some  respects  the  nipple  might  be  compared 
to  the  cervix  and  the  breast  to  the  body  of  the  uterus.  We 
know  how  important  it  is,  when  anj'  org-an  is  affected  with 
cancer,  that  the  entire  organ  should  be  extirpated,  and  the 
reasons  why  this  principle  is  commonly  departed  from  in  early 
cancer  of  the  cervix  are  that,  owing  to  the  peculiar  conforma- 
tion of  the  uterus,  the  cervix  is  to  some  extent  insulated  from 
the  body ;  but,  above  all,  the  serious  nature  of  uterine  extirpa- 
tion does  not  justify  its  performance  while  results  prove  the 
satisfactory  nature  of  the  minor  operation. 

Were  the  percentage  mortality'  of  vaginal  extirpation  of 
the  uterus  verj*  low,  like  that  of  excision  of  the  breast,  then 
uterine  excision  should  ordinarily  be  performed  for  cancer  of 
its  cervix.  And  I  am  not  prepared  to  say  that  in  a  few  years' 
time,  after  greater  experience  has  been  gained  of  the  some- 
what rare  operation  of  vaginal  extirpation  of  the  uterus,  it 
will  be  resorted  to  with  far  greater  frequency  than  it  now  is, 
as  certainly  its  dangers  are  not  so  great  in  the  earlier  as 
compared  with  the  later  stag-es  of  cancer.  (The  mortality  of 
vaginal  extirpation  of  the  uterus  may  now  be  considered  re- 
duced to  ten  per  cent.) 
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In  a  second  and  very  large  group  of  cases  in  which  the 
uterus  is  examined  at  those  periods  of  hfe  when  cancer  most 
common^  occurs,  the  cervix  is  found  lacerated  in  two  or  three 
places.  These  lacerations  have  occurred  during  labor;  and  I 
believe  that  immediately  after  the  birth  of  the  child  is  the 
proper  time  to  repair  the  cervix,  if  torn,  by  the  insertion  of  a 
necessary  number  of  sutures.  If  this  were  done  the  gynaeco- 
logical departments  of  our  hospital  would  be  relieved  of  a 
considerable  number  of  patients,  and  the  sum  total  of  women 
suffering  from  diseases  peculiar  to  the  uterus  correspondingly 
diminished.  A  tripartite  or  bipartite  laceration  of  the  cervix 
is  followed  by  ectropion,  and  upon  one  or  other  of  the  everted 
lobes  of  the  cervix  an  erosion  soon  occurs.  I  sa^^  nothing  of 
the  leucorrhdeal  discharge  or  the  various  subjective  symp- 
toms which  accompany  this  condition,  but  when  it  exists  a 
most  favorable  site  for  the  occurrence  and  growth  of  cancer 
is  presented;  and  if  a  badlj-'-fitting  pessary  be  injudiciously 
adopted,  or  if  a  pessary  be  worn  and  not  cleansed  and  changed 
with  sufficient  frequency,  the  probability  that  cancer  will 
supervene  increases.  The  erosion  on  one  of  the  lobes  of  the 
fissured  cervix  in  time  deepens  into  a  distinct  ulceration,  and 
the  lobe,  increasing  in  size,  forms  the  "  tuberous "  or  "  poly- 
poid "  or  "  cauliflower"  cancer  of  the  older  writers. 

Thus  arise  the  very  commonest  forms  of  cancer  of  the 
uterus,  not  quickly''  and  without  warning,  but  some  time  after 
a  laceration  of  the  cervix  has  been  sustained  during  parturi- 
tion. As  to  the  prevention  of  cancer  in  these  cases,  the  repair 
of  the  cervix  after  childbirth,  as  already  pointed  out,  can  be 
efl"ectively  done  in  a  few  minutes,  or  after  the  period  of  invo- 
lution is  accomplished  the  cervix  can  be  readily  repaired  by 
Emmet's  operation.  For  my  part,  I  think  that  in  most  cases 
it  is  simpler  and  better  to  remove  the  cervix  above  the  lacer- 
ated portion  with  a  galvanic  wire,  in  preference  to  resorting 
to  plastic  operations,  and  especiallj^  if  the  fissures  be  multiple 
and  deep,  and  the  lobes  present  appearances  deviating  from 
the  normal. 

In  March,  1886, 1  delivered  two  lectures  at  the  Cancer  Hos- 
pital on  excision  of  the  entire  uterus  for  cancer,  the  basis  of 
the  lectures  being  the  case  of  Mrs.  R.,  in  which  destruction  of 
the  major  portion  of  the  cervix  by  caustics  had  failed,  and 
where  I  performed  successfully  vaginal  excision  of  the  uterus 
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on  October  30th,  1885.  The  fact  that  recurrence  took  phice  in 
the  vaginal  roof  and  parametrium — the  patient  dying  on  Jan- 
uary 3d^  1887,  and  having-  survived  the  operation  one  year  and 
two  months — in  conjunction  with  an  examination  of  the  can- 
cerous uterus  after  its  removal,  led  me  to  believe,  at  the  time 
I  delivered  my  lectures,  that  excision  of  the  entire  uterus 
should  be  usually  performed,  to  the  exclusion  of  other  methods 
of  treatment,  as  soon  as  the  diagnosis  is  established.  For 
reasons  already  given,  I  now  qualify  this  opinion,  and  would 
be  contented  with  recommending  the  minor  operation  where 
the  disease  is  exceedingly'  small.  But  if,  after  the  perform- 
ance of  excision  of  the  vaginal  portion,  the  extent  of  the  dis- 
ease appears  of  wider  limits  than  was  believed  prior  to  the 
operation,  then  is  the  aecepted  time  to  excise  the  remaining 
portion  of  the  uterus,  and,  if  necessary,  the  upper  portion  of 
the  vagina.  B3'  neglecting  to  perform  this  operation  till  re- 
currence has  taken  place,  its  gravity  will  be  enormously  in- 
creased ;  and  if  the  operation  succeed,  the  prolongation  of  hfe 
will  probably  only  be  calculated  by  months.  I  have  onl}'  on 
one  other  occasion,  besides  the  case  already  referred  to  (and 
the  complete  history  of  which  was  published  in  my  "Lec- 
tures "),  performed  vaginal  excision  of  the  uterus  for  cancer. 
I  operated,  on  July  23d,  1886,  upon  Mrs.  S.,  aet.  67,  for  a  case 
in  which  the  entire  uterus  was  infiltrated  with  cancerous  de- 
position. The  patient  preferred  to  run  the  risk  of  extirpation 
of  the  uterus  in  preference  to  remaining  in  the  intense  agony 
she  was  suffering.  I  regret  to  say  that  this  patient  died  four 
days  after  the  operation;  but  a  post-mortem  examination  not 
having  been  allowed,  I  am  unable  to  state  the  anatomical  ap- 
pearances of  the  pelvis. 

As  to  the  details  of  extirpation  of  the  uterus  by  abdominal 
section  I  will  say  nothing,  because,  after  carefullj^  examining 
the  records  based  upon  the  varioush'  modified  plans  which 
have  been  proposed  or  carried  out  for  excising  the  uterus,  my 
view  is  that  (apart  from  cancer  of  the  uterus  complicated  by 
pregnane^'  or  other  unusual  conditions)  if  the  uterus  is  to  be 
excised  the  operation  should  be  performed  through  the  vagina. 
From  numerous  trials  of  different  modifications  upon  the  dead 
body,  and  from  an  investigation  of  the  recorded  examples  both 
of  failures  and  sucesses,  the  mortality  should  not  exceed  that 
of  most  other  capital  operations  where  the  peritoneal  cavity 
is  opened. 
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Procrastination  is  the  chief  source  of  dang-er.  Patients 
ordinarily  take  so  much  time  to  make  up  their  minds  before 
underg-oing"  a  capital  operation  for  cancer,  and  usually  find  so 
many  who  advise  them  to  hesitate  before  underg-oing-  an  oper- 
ation which  carries  risk  to  life,  and  they  waste  so  much  time 
in  considering-  cures,  both  g-enuine  and  apocryphal,  which  are 
broug-ht  before  them  throug-h  all  kinds  of  channels,  that  the 
operation  is  onl.y  asked  for  as  a  forlorn  hope  to  mitig-ate  suf- 
fering- or  to  prolong-  life,  instead  of  being-  demanded  in  a  very 
earl^'  stag-e  of  the  disease,  when  its  dang-ers  would  be  rela- 
tivel}^  small  and  the  hope  of  radical  cure  great. 

As  the  result  of  investigations  elsewiiere  published,^"  I  have 
devised  certain  instruments  to  facilitate  this  operation,  which 
1  recommend  should  be  performed  in  the  following  manner: 

1.  There  may  be  two  semilunar  vaginal  incisions  or  one 
circular  one.  If  the  circular  incision  be  chosen,  the  divided 
vaginal  arteries  can  be  readily  secured  by  hemostatic  forceps. 
Before  the  incision  is  made,  the  cervix  should  be  well  drawn 
down,  thoroughly  exposed,  and  the  finger  passed  along  the 
line  of  the  proposed  section,  which  should  be  principally  made 
with  blunt-pointed  scissors  or  a  probe-pointed  bistoury.  The 
bladder  should  be  supported  with  a  staff  throughout  the  oper- 
ation, 

2.  The  ureters  are  to  be  separated  from  the  sides  of  the 
uterus  with  the  fingers,  and  the  peritoneum  stripped  upward 
over  the  organ  as  high  as  possible,  so  that  after  its  removal 
a  funnel-shaped  peritoneal  flap  will  remain. 

3.  The  uterine  arteries  should  be  secured  prior  to  division. 

4.  The  uterus  should  not  be  flexed,  since  such  a  course  in- 
volves great  difficulty  in  dealing  with  the  broad  ligaments, 
and  might  add  to  the  risk  of  sepsis  from  the  cancerous  cervix. 

5.  The  broad  ligaments  are  to  be  secured  as  follows:  The 
peritoneal  cavity  having  been  freely  opened  in  front  of  and 
behind  the  uterus,  tearing  through  the  peritoneum  with  the 
finger-nails,  the  operator's  left  hand  is  to  be  introduced  into 
Douglas'  pouch  and  the  uterus  pushed  upward  toward  the 
abdominal  cavity  in  order  to  gain  space.  A  loop  of  stout  car- 
bolized  silk  must  be  passed  upward  in  front  of  the  uterus,  by 
means  of  a  staff  shaped  like  a  vesical  sound,  having  a  notch 
for  the  silk  at  the  top  of  its  beak.  This  loop  can  be  caught 
by  the  tips  of  the  left  index  and  middle  fingers  at  the  summit 
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of  the  uterus  and  one  end  drawn  downward.  By  a  similar 
manoeuvre  a  second  loop  can  be  passed  over  the  other  broad 
lig-ament.  Perforated  shot  are  to  be  slipped  upward,  each 
embracing"  a  ligature,  and  clamped  by  pressure  with  a  forceps, 
firm  traction  having  been  previously  made  upon  the  ligatures. 
The  broad  lig-aments  are  secured  close  to  the  uterus. 

6.  Two  courses  are  now  open  to  the  surgeon.  By  the  first 
a  stout  pair  of  Wells'  pressure-forceps  is  applied  to  each  broad 
lig-ament  external  to  the  silk  ligatures,  and  the  uterus  then 
excised  with  scissors.  In  this  case  the  silk  ligatures  will  have 
served  the  purpose  of  temporarily  compressing-  the  broad  lig-- 
aments  and  of  depressing-  them  into  the  jaws  of  the  pressure- 
forceps.  The  forceps  will  be  allowed  to  remain  in  situ  for 
some  hours,  in  order  to  prevent  hemorrhage,  and  the  opera- 
tion completed  as  in  the  case  of  Mrs.  R.  By  the  second  course 
double  ligatures  must  be  applied  to  the  alse  vespertilionis,  and 
these  structures  divided  on  either  side  between  the  double  lig- 
atures. The  operation  will  then  be  completed  by  closing  the 
peritoneal  cavit^',  after  the  manner  ordinarily  adopted  in  ab- 
dominal operations. 

It  has  been  arg-ued  that  the  Fallopian  tubes  are  part  of  the 
uterus,  and  therefore,  unless  they  be  removed  also,  excision  of 
the  uterus  only,  for  cancer,  is  an  imperfect  procedure.  With- 
out discussing  this  debatable  point,  I  will  content  myself  by 
stating  that  after  the  excision  of  the  uterus  in  the  manner  in- 
dicated, the  operator  can,  if  he  please,  draw  down  consecu- 
tively each  appendage,  apply  a  ligature,  and  remove  it.  But 
in  so  doing,  care  must  be  exercised  to  avoid  including-  the 
ureters  in  the  ligatures.  Virg-inity  naturally  increases  the 
difficulty  of  vaginal  hysterectomy.  In  one  of  the  operations 
1  performed  upon  the  dead  bod^^  the  subject  was  a  virgin,  and 
it  became  necessary'  to  incise  the  hymen  in  the  median  line 
with  scissors.  It  was  not  necessary  to  divide  the  perineum, 
and  the  vagina  was  readily  distended  to  a  size  large  enough 
to  admit  the  introduction  of  the  entire  hand.  Deformity  of 
the  pelvis  would  seriousl.y  complicate  the  operation,  and 
this  or  other  conditions  which  occasion  diminution  of  the  gen- 
ital passage  would  guide  the  operator  to  choose  the  abdominal 
in  preference  to  the  vaginal  operation,  where  hysterectomy  is 
advisable. 
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Uterine  Cancer  complicated  with  Pregnancy. 

When  a  woman,  the  subject  of  cancer  of  the  uterus,  be- 
comes pregnant  the  complication  is  a  most  serious  one.  In 
the  earher  months  of  pregnancy  it  is  often  next  to  impossible 
to  diagnose  the  condition.  The  hemorrhages  from  the  can- 
cerous cervix  mask  the  sign  of  catamenial  suspension  which 
obtains  during  pregnancy;  the  fixity  of  the  lower  zone  of  the 
uterus,  and  sometimes  the  size  of  the  cancerous  growth,  mask 
the  sign  of  internal  ballotement ;  the  foetal  heart  is  only  audi- 
ble during  the  later  months  of  pregnane}^;  and  should  the 
foetus  be  dead,  there  will  necessarily  be  an  absence  of  its 
cardiac  murmurs,  and  its  active  movements,  which,  were  it 
alive,  would  conclusively  demonstrate  the  existence  of  preg- 
nancy. 

The  reported  cases  are  not  sufficiently  large  to  lay  down 
precise  rules  which  must  be  considered  binding  in  ervevy  case, 
but  I  can  recommend  the  following  suggestions  as  useful  to 
bear  in  mind : 

1.  In  cases  of  earl^^  cancer  of  the  cervix  complicated  with 
pregnancy,  the  entire  gravid  and  cancerous  uterus  can  be  ex- 
cised per  vaginam  prior  to  the  third  or  fourth  month  of  utero- 
gestation. 

2.  From  the  fourth  to  the  sixth  month  the  cervix  may  be 
excised  with  a  galvanic  wire  cautery  and  premature  labor 
induced. 

3.  From  the  sixth  to  the  ninth  month  the  entire  gravid 
and  cancerous  uterus  had  better  be  removed  by  abdominal 
section,  should  the  extent  of  the  disease  be  considered  such  as 
to  constitute  a  bar  to  deliver^". 

As  the  operation  of  abdominal  excision  of  the  pregnant  and 
cancerous  uterus  is  exceedingl.y  rare,  I  cannot  do  better  than 
quote  the  description  given  of  it  by  Sir  Spencer  Wells,^^  relat- 
ing to  a  case  which  was,  when  performed  on  October  21st, 
1881,  the  only  one  of  the  kind  followed  by  recovery  and  a  tem- 
porary restora|;ion  to  health : 

'''The  patient  was  secured  as  for  ovariotomj^;  but  as  it 
was  necessary  to  keep  a  catheter  in  the  bladder,  an  opening 
was  made  expressl^^^  for  it  in  the  waterproof  covering.  The 
vagina  was  plugged  with  thymol  cotton  wetted  with  warm 
water  containing  about  one  per  cent  of  phenol.    I  divided  the 
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abdominal  wall  in  the  middle  line  to  an  extent  of  about  eight 
inches,  from  two  inches  above  to  six  inches  below  the  umbili- 
cus. The  uterus  thus  exposed  was  about  the  size  of  a  large 
adult  head.  After  turning-  it  out  I  inserted  four  sutures  in 
the  upper  part  of  the  wound  over  a  large  flat  sponge,  so  as 
to  keep  back  the  intestines  and  protect  the  abdomen  from 
needless  cooling*  by  the  spray.  I  found  the  ovaries  at  a  higher 
level  and  nearer  to  the  fundus  than  was  expected,  and  it  was 
quite  easy  to  secure  the  spermatic  artery,  first  on  the  left  and 
then  on  the  right  side,  by  transfixing  the  broad  ligament  below 
each  ovary  and  tying  with  strong  silk.  I  took  the  catheter 
as  my  guide  in  dissecting  the  bladder  from  the  anterior  sur- 
face of  the  uterus.  The  expanded  uterine  coats  were  very 
thin,  like  a  tense  C3'^st,  and  they  soon  accidentally  ruptured. 
I  punctured  the  protruding  membranes,  and  a  quantity  of 
liquor  amnii  escaped.  The  next  thing  was  to  draw  out  the 
foetus  and  tie  and  cut  the  cord;  but  I  did  not  interfere  w^ith 
the  placenta.  I  then  separated  the  attachments  between 
uterus  and  vagina,  completely''  circumcising  the  neck,  and 
securing  by  pressure-forceps  all  bleeding  vessels  as  they  were 
divided.  The  entire  uterus,  with  all  the  diseased  parts  about 
the  OS  and  cervix,  was  thus  removed.  The  forceps  were  then 
taken  off  successively,  and  every  bleeding  vessel  tied  with  car- 
bolized  silk.  Then  taking  out  the  vaginal  plugs,  I  brought 
together  the  opening  into  the  vagina  and  the  edges  of  the 
divided  broad  ligaments  with  silk  sutures.  The  pelvis  was 
carefulh'  cleansed,  the  wound  closed  as  usual  with  silk  sutures, 
and  the  ordinary  dressing  applied  as  after  ovariotomy.  The 
patient  was  under  the  influence  of  methylene  for  about  seventy- 
five  minutes,  but  the  operation  from  beginning  the  incision  to 
closing  the  w^ound  was  completed  within  an  hour.  Mr.  Cadge 
kindlj'  noted  the  time  occupied  b^^  the  different  stages  of  the 
operation  as  follow^s : 

"2:35  P.M.  Patient  began  to  inhale  methylene. 

"  2 :  41.  Catheter  and  plugging  vagina. 

"  2 :  50.  Incision  in  abdominal  wall. 

"  2 :  53.  Uterus  drawn  out. 

"  2 :  56.  Sutures  in  upper  part  of  abdominal  wall,  dividing 
broad  ligaments  and  vagina,  removing  foetus  and  securing 
vessels,  till — 

"  3 :  10.  Uterus  removed. 
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"  3 :  40.  Ligature  of  v^essels  and  sutures  of  vagina  and  broad 
ligaments. 

"  3 :  50.  Closing"  of  wound  and  dressing-. 

"  3 :  55.  Patient  in  bed." 

This  operation  was  j)erformed  when  the  patient  was  about 
a  week  over  the  sixth  month  after  conception. 

Cases  of  uterine  cancer  too  far  advanced  for  operations, 
or  in  wliich  operations  are  for  other  reasons  contra-indicabed, 
should  be  treated  locally  by  insufflations  of  charcoal,  tannin, 
and  iodoform  judiciously  employed,  alternated  with  weak 
vaginal  injections  of  some  disinfecting-  fluid,  such  as  corrosive 
sublimate  (one  in  five  thousand),  permanganate  of  potash,  or 
carbolic  acid.  In  this  connection  must  be  pointed  out  the 
probably  specific  value  of  Chian  turpentine,  introduced  to  the 
notice  of  the  profession  by  Dr.  Cla^^  some  years  ago.  Dr.  Clay 
has  published  several  cases  of  cancer  cured  by  the  internal 
administration  of  Chian  turpentine,  combined  with  other  treat- 
ment; and  for  reasons  which  are  at  present  inexplicable,  the 
drug  appears  to  act  most  advantageouslj'^  in  cases  of  cancer 
of  the  uterus  and  of  the  tongue.  Of  course  the  objection  raised 
to  believing  that  this  drug  has  cured  any  of  the  cases  reported 
by  Dr.  Clay  is  that  so  many  independent  observers  have  tested 
the  treatment  and  believe  it  to  be  useless.  Doubt  has  also 
been  thrown  upon  the  diagnosis  of  Dr.  Clay's  cases.  But  some 
of  them  have  been  reported  in  full  in  the  "Lancet,"  the  diag- 
nosis having  been  confirmed  prior  to  the  treatment  bj^  sur- 
geons of  the  highest  professional  reputation. 

In  one  case  of  uterine  cancer,  under  the  care  of  Dr.  Bury,  of 
New  Barnet,  the  diagnosis  of  encephaloid  cancer  was  con- 
firmed by  Dr.  Playfair,  who  was  astonished  to  find,  on  exam- 
ining the  patient  some  twelve  months  later,  that  she  was 
practically  cured  of  cancer  of  which  he  had  thought  "  she  could 
not  last  many  weeks."  In  this  case  treatment  by  Chian  tur- 
pentine mixture  was  commenced  about  October,  1883,  with 
local  applications  of  tannin  and  charcoal.  The  disease  re- 
solved within  a  few  months,  but  the  treatment  was  persevered 
in  for  nearl3^  a  year,  and  there  was  no  recurrence  of  the  dis- 
ease when  Dr.  Bury  reported  the  case  in  the  "Lancet"  in 
November,  1886. 

Chian  turpentine  does  not  yield  immediate  results,  and  if 
employed  should  be  given  in  full  doses  and  exhibited  over  long 
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periods.  Personally  I  have  not  g-iven  this  remedj"  the  full 
trial  which  I  desire.  I  have  prescribed  it  in  numerous  cases 
of  very  advanced  cancer;  in  these  it  has  not  prevented  a  fatal 
result,  although  there  has  usually  been  observed  a  diminution 
of  the  discharge  and  hemorrhage  from  the  ulcerated  growths, 
with  a  disappearance  of  the  induration  around  their  bases. 
The  growths  indisputably  assume  an  altered  appearance  while 
the  patients  are  under  the  influence  of  this  medicament,  and 
as  its  use  is  of  a  perfectly  innocuous  character,  I  do  not  con- 
sider it  right  to  withhold  it  in  apparently  hopeless  cases.  On 
the  other  hand,  I  certainly  have  not  sufficient  confidence  in  its 
action  to  advise  resort  to  this  remedy  to  the  exclusion  of  sur- 
gical measures  in  cases  where  the  cancerous  growths  can  be 
freely  and  completely  eradicated  without  appreciable  risk  to 
life.  But  I  hold  that  the  abundant  opportunities  of  thoroughly 
testing  remedies  reputed  to  exert  a  specific  influence  upon 
cancer  afforded  b^^  those  cases  where  the  anatomical  surround- 
ings of  the  growths  negative  surgical  interference  should  be 
made  the  most  of,  provided  there  be  any  evidence,  however 
small,  which  justifies  the  hope  that  benefit  may  follow  the 
exhibition  of  the  specific  remedy.  Knowing,  as  we  do,  that 
sj'philomata  will  often  resolve  after  full  doses  of  iodide  of 
potassium  have  been  administered  over  lengthy  periods,  which 
were  quite  unaffected  b^^  small  doses  of  this  sj)ecific  drug,  and 
that  a  course  of  antisj'philitic  treatment  prolonged  over  two 
3'ears  is  ordinarily  recognized  as  necessary  to  eradicate  syphi- 
litic virus,  we  should  not  be  surprised  to  find  that  Chian  tur- 
pentine, or  some  other  agent  at  present  undiscovered,  maj^ 
procure  a  resolution  of  cancerous  growths — acting  not  more 
empiricalh'  than  mercury  and  iodide  of  potassium  do  upon 
lesions  resulting  from  the  syphilitic  virus. 

We  have  spoken  of  cancer  as  being  a  local  disease,  mean- 
ing one  which  commences  locally  and  afterward  invades  the 
system,  and  therefore  the  early  destruction  of  its  primary 
manifestation  as  its  rational  treatment.  Sj'^philis,  though  a 
blood-poison,  also  invades  the  system  through  a  point  of  in- 
oculation, at  which  arises  the  hard  chancre.  Now,  the  hard 
chancre  is  nothing  more  or  less  than  a  small  local  laboratory' 
from  which  in  a  few  days  the  poison  rapidly  invades  the  lym- 
phatic sj^stem.  Admitting  the  very  different  and  essential 
nature  of  the  specific  poison  of  syphilis  from  the  cells  which 
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have  become  possessed  of  the  specific  powers  of  cancerous  in- 
filtration, yet  in  both  instances  the  materies  morbi  is  mani- 
fested locall}'^ ;  in  the  case  of  S3^philis  very  rapidly  and  in  the 
case  of  cancer  more  slowly  infecting  the  lymphatic  system. 
It  is  only  by  the  comparative  slowness  by  which  the  lym- 
phatics become  invaded  by  cancer,  I  may  repeat,  that  the  rea- 
sonable hope  of  eradicating-  the  disease  by  operation  exists,  if 
operative  treatment  be  adopted  sufiiciently  early  to  get  be- 
3'ond  the  disease. 

In  the  case  of  syphilis,  since  almost  never-failing-  specific 
remedies  are  now  recognized,  the  importance  of  endeavoring- 
to  prevent  the  lymphatic  affection  by  destroying-  the  chancre 
before  it  has  arrived  at  maturity  is  not  so  great— though  that 
is  a  most  rational  form  of  treatment.  I  believe  syphilis  can 
be  aborted  or  prevented  by  the  very  promi)t  destruction  of 
the  primary  chancre,  as  evidenced  by  a  case  I  published  in  the 
"Lancet"  (1886,  Vol.  II.,  p.  128),  and  that  this  course  should 
be  adopted,  as  it  generally  used  to  be  before  the  specific  power 
of  mercury  was  known;  yet  the  difficulty  of  seeing  cases  of 
s^'philitic  chancres  sufficiently  early  to  be  able  to  destroy 
them  in  time  to  prevent  lymphatic  invasion  hy  the  virus  is 
infinitelj^  greater  than  to  see  cancerous  patients  in  a  corre- 
spondingly early  stage.  Practicallj^,  therefore,  for  sj^philis  we 
have  two  broad  lines  of  treatment:  first  and  most  important, 
specific  remedies,  well  known  and  tested — mercurj''  and  iodide 
of  potassium ;  secondly,  destruction  of  the  primary'  lesion  in 
its  earliest  possible  stage,  to  prevent  if  possible  glandular  in- 
fection. With  cancer  the  two  parallel  courses  are  reversed 
in  importance :  we  must  first  chiefly  rely  upon  local  extirpa- 
tion by  surgical  measures  which  are  well-known  and  well- 
beaten  tracks ;  and,  secondly,  we  may  try  specific  remedies,  so 
called,  about  which  we  have  more  to  learn. 


CHAPTER  TI. 

CANCER  OF  THE   VAGINA  AND  VULVA. 

Cancer  of  the  upper  portion  of  the  vagma  is  commonly 
the  result  of  extension  downward  from  malignant  disease 
commencing-  in  the  cervix,  though  as  a  primary  disease  can- 
cer of  the  vagina  is  exceedingly  rare.  When  found,  an  ulcer- 
ation is  noticed  in  the  anterior  or  posterior  fornix  presenting 
the  appearances  of  epithelioma.  This  condition  maj^  be  caused 
by  the  continued  irritation  of  a  badly -fitting  pessar3^,  and  is 
distinguished  in  its  early  stages  from  S3'philitic  ulceration  by 
the  history  of  the  case,  by  the  phj^sical  signs,  and  by  the  fail- 
ure of  antisyphilitic  remedies.  The  upper  portion  of  the  va- 
gina, on  account  of  its  contiguit3'  to  the  bladder  in  front,  the 
rectum  behind,  and  the  peritoneum  above,  is  one  of  the  most 
dangerous  sites  for  the  occurrence  of  primary  cancer.  It  is 
only  in  the  ver3^  earliest  stages  that  hope  of  extirpating  the 
disease,  either  bj^  excision  or  bj^  scraping  awaA^  the  ulcerated 
tissue  with  its  surroundings  and  freely  appl3ang  Pacquelin's 
cautery,  can  be  indulged  in  by  the  practitioner;  and  the  choice 
between  different  operative  measures  must  alwa.ys  be  decided 
b}^  the  anatomical  position  and  extent  of  the  disease  in  the 
particular  case  under  consideration.  Examples  of  malignant 
disease  of  the  clitoris,  usuall}^  epithelioma,  more  rarel.y  scir- 
rhus,  and  sometimes  rodent  ulcer,  are  cases  more  frequentlj^ 
met  with  in  practice.  The  phj^sical  signs  ordinaril^^  render 
the  diagnosis  easj^,  though  difRcult^^  sometimes  occurs  in  dis- 
tinguishing rodent  ulcer  from  lupoid,  tubercular,  or  s.yphilitic 
lesions,  an}-  of  wiiich  may  form  its  precursors. 

The  earlj^  recognition  of  anj^  form  of  malignant  disease 
commencing  in  the  clitoris  or  labia  is  of  great  importance, 
because  in  such  cases  the  diseased  tissues  can  be  readih'  re- 
moved by  the  galvanic-wire  cautery',  the  growth  having  been 
isolated  hy  transfixion  beneath,  with  needles  inserted  at  right 
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angles  to  each  other.  If  the  vestibule  and  lower  portion  of 
the  urethra  be  involved,  the  tissues  can  be  safely  removed  as 
deeply  as  the  os  pubis,  and  the  lower  part  of  the  urethra  can 
also  be  excised,  leaving  no  impairment  of  the  urinary  func- 
tions. The  rapidity  with  which  healing  occurs  after  opera- 
tions upon  the  vulva  and  the  sound  cicatrices  which  ordinarily 
result  justify  a  good  prognosis  for  early  cancer  of  this  region. 


CHAPTER  TIL 

CANCER  OF  THE  PENIS,  SCROTUM,  AND  TESTICLES. 

About  five-sixths  of  tlie  cases  of  cancer  of  tlie  penis  occur 
in  those  who  are  uncircunicised  and  tlie  subjects  of  phimosis. 
In  most  cases  epitlielioma — tlie  form  of  cancer  of  the  penis 
nearly  always  found — is  consequent  upon  A^enereal  disease. 
The  following  case  is  in  many  respects  verj'  instructive: 

Some  years  ago  a  milkman  consulted  me  on  account  of  an 
offensive  discharge  which  issued  from  beneath  the  foreskin, 
which  was  phimosed,  inflamed,  oedematous,  and  indurated  in 
the  region  of  the  cervix.  There  were  small  hard  buboes  in 
both  groins,  and  there  was  a  history  of  excessive  illicit  con- 
nection. I  at  once  did  what  I  w^ould  recommend  to  be  done  in 
eveiy  case  presenting  a  similar  history"  and  similar  pli3-sical 
signs — caused  the  patient  to  be  anaesthetized,  and,  passing  a 
director  beneath  the  foreskin  in  the  middle  line,  slit  the  pre- 
puce with  Pacquelin's  tliermo-cauter3\  The  foreskin  being 
thus  laid  open,  the  appearances  were  ver^^  much  what  was 
anticipated:  a  good  deal  of  pent-up,  offensive  secretion  was 
removed  with  pledgets  of  cotton-wool  from  a  partly  Avarty 
and  partly  ulcerated  mass  adherent  to  the  corona  gland  is,  the 
cervix,  and  the  prepuce.  The  penis  was  thoroughly  cleansed 
in  a  weak  solution  of  corrosive  sublimate,  and  the  whole  of  the 
growth  scraped  away,  and  its  base  with  those  surroundings 
which  were  of  an  abnormal  character  touched  with  the  point 
of  the  cautery.  The  patient  was  placed  in  bed,  applications  of 
iodoform  ordered  for  the  penis,  and  necessary  medicaments 
(non-specific)  prescribed  internally. 

At  this  juncture  two  propositions  occurred  to  me:  (1)  that 
it  was  doubtful  whether  the  disease  was  epithelioma  or  syph- 
ilitic ulceration  approaching  a  phagedenic  type;  and  (•2)  that 
no  cutting  operation  was  then  admissible  as  liable  to  promote 
septic  infection  through  the  incision. 
VIII— 41 
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Under  the  use  of  antiseptics  tlie  penis  assumed  a  healthier 
condition  in  a  few  days,  but  then  a  rose-rash  appeared  on  the 
chest  and  there  were  other  signs  of  secondary  syphiUs.  Under 
antisyphihtic  remedies,  which  were  now  pushed  both  locally 
and  internally,  the  lesion  on  the  penis  did  not  entirely  heal. 
Of  course  the  oedema  of  the  prepuce  had  subsided,  but  the 
growth  and  ulceration  in  the  region  of  the  corona  reappeared. 

The  diagnosis  was  now  unmistakable;  the  case  was  one  of 
sjq^hilis  and  epithelioma  co-existing,  but  the  glandular  enlarge- 
ments in  the  groin  were  probably  due  to  syphilitic  infection 
onl3^  The  penis  was  amputated  at  a  point  about  an  inch  in 
front  of  the  pubes,  and  recovery  was  rapid.  I  strongly  ad- 
vised the  patient  to  continue  a  course  of  antisyphilitic  reme- 
dies for  two  years,  which  he  promised  he  would.  But  a  few 
months  later  he  saw  me  again,  complaining  of  multiple  swell- 
ings (gummata)  over  the  cranium  and  a  slight  reulceration 
ni  the  stump  of  the  penis.  He  told  me  he  had  discontinued 
treatment  because  he  ''  felt  quite  well."  He  had  unfortunately 
resumed  immoral  habits,  and  stated  that  the  stump  of  the 
penis  was  quite  adequate  for  the  purpose  of  copulation ;  in  fact, 
that  he  had  not  noticed  any  difference  w^hatever  in  his  capac- 
ity for  coitus  after  the  loss  of  five-sixths  of  the  penis.  Full 
doses  of  iodide  of  potassium  with  small  doses  of  perchloride 
of  mercury  caused  a  speedy  resolution  of  the  cranial  gum- 
mata, and  the  ulceration  on  the  stump  of  the  penis  soon  got 
well  with  applications  of  iodoform.  I  managed,  with  a  good 
deal  of  difficulty,  to  keep  the  patient  under  observation  for 
about  a  year,  during  which  time  he  remained  quite  well,  but 
he  has  not  continued  to  report  himself  to  me  from  time  to 
time  as  requested. 

This  case  is  quoted  as  illustrative  of  epithelioma  compli- 
cated with  syphilis  and  phimosis,  complications  of  frequent 
occurrence  in  practice,  and  always  leading  to  difficulties  of 
diagnosis  and  of  treatment. 

When  epithelioma  attacks  the  penis,  it  usually  arises  be- 
neath the  foreskin  from  warts  situated  near  the  cervix  or 
corona.  Less  frequently  the  diseas(;  commences  in  the  cica- 
trix of  an  old  chancre,  or  as  an  infiltration  and  ulceration  aris- 
ing de  novo  upon  the  glans  penis. 

Accumulations  of  smegma  preputii  beneath  a  phimosed 
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foreskin  are  not  infrequently  the  starting-point  of  cancer.  A 
difficulty  always  arises  in  diagnosing-  epithelioma  just  arising 
out  of  venereal  warts.  The  onlj'  tests  which  can  be  applied 
are  the  presence  of  ulceration  of  epitheliomatous  type  or  of 
induration  at  the  base  of  the  growths. 

The  treatment  of  cancer  of  the  penis  can  be  summed  up  in 
the  words,  "early  amputation;"  and  the  sooner  the  operation 
is  undertaken  so  much  the  better  for  the  patient,  for  the  fol- 
lowing reasons:  If  the  growth  be  small  and  the  diagnosis 
made  as  early  as  possible,  before  infection  of  the  inguinal 
glands  has  occurred,  the  penis  may  be  amputated  at  some 
point  anterior  to  the  pubes;.  the  disease  will  be  eradicated 
and  the  sexual  function  not  injured :  but  where  the  cancerous 
growth  has  alread^^  invaded  the  organ  to  a  marked  extent, 
and  especiallj^  if  deposition  has  taken  place  in  the  lymphatic 
glands,  the  entire  penis  must  be  amputated  by  Pearce  Gould's 
method  of  dividing  the  scrotum,  etc.  Of  course  the  lymphatic 
glands  will  also  have  to  be  excised,  and  the  entire  operation 
must  certaihly  be  deemed  of  a  grave  character;  besides,  other 
considerations  arise,  often  rendering  it  expedient,  after  the 
penis  has  been  completely  extirpated,  to  remove  the  testicles 
also. 

As  long  as  we  believe,  with  our  forefathers,  that  preven- 
tion is  better  than  cure,  so  long  shall  we  sedulously  recom- 
mend circumcision  in  all  cases  where  the  foreskin  is  long,  or 
in  cases  of  phimosis,  as  materially  diminishing  the  chances  not 
only  of  cancer  of  the  penis,  but  also  of  the  inception  of  syphilis. 

Epithelioma  is  the  form  of  cancer  which  peculiarly  affects 
the  scrotum.  The  corrugations  and  anatomical  character- 
istics of  the  scrotum  afford  a  locus  minimce  resistenticE  for 
the  production  of  cancer. 

Epitheliomatous  disease  is  not  so  frequently  to  be  observed 
now  as  in  former  da^'s,  on  account  of  the  abolition  of  chimney- 
sweeping  by  means  of  climbing  the  interiors  of  the  chimneys. 
The  soot  used  to  lodge  in  the  folds  of  the  scrotum,  and  \)j  its 
irritation  produced  epithelioma.  Sir  James  Paget  has  pointed 
out  that  while  soot  has  the  peculiar  property  of  readily  incit- 
ing epithelioma  in  the  scrotum,  coal-dust  has  not.  It  appears 
to  me  that  the  particles  of  soot  being-  finer  than  those  of  coal- 
dust,  they  would  the  more  readilj^  lodge,  and  be  the  more  diffi- 
cult to  remove  bv  washing  from  the  folds  of  the  scrotum. 
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But  epithelioma  of  the  scrotum  at  the  present  day  is  a  rare 
disease.  It  does  not  present  any  difficulty  of  recognition  in 
its  earliest  stages.  The  scrotum  is  a  part  of  the  body  isolable 
to  a  great  extent,  and  an^^  small-sized  epitheliomatous  growth 
in  it  ought  to  be  freely  excised  as  soon  as  detected,  with  an 
exceedingly  good  prognosis. 

It  seems  difficult  to  understand  how  epitheliomatous  disease 
can  ever  be  allowed  to  attain  considerable  dimensions  upon 
the  scrotum ;  and  if  the  disease  has  returned  after  excision  or 
treatment  by  caustics,  it  would  in  most  cases  appear  to  be  the 
result  of  inadequate  treatment. 

Both  sarcoma  and  carcinoma  attack  the  testicle.  When 
sarcoma  occurs  it  is  usually  the  small  round-celled  variety,  and 
both  testicles  may  be  invaded.  This  is  one  of  the  most  fatal 
forms  of  cancer,  occurring  at  almost  any  period  of  life,  though 
usually  in  bo3"s  before  puberty — before  the  spermatoblasts 
(epithelial  cells)  have  undergone  evolution.  Round -celled  sar- 
coma of  the  testis,  if  unchecked,  runs  its  course  to  a  fatal  ter- 
mination ordinarily  within  two  years  from  its  commencement. 
The  disease  generalizes  through  the  lymphatic  glands,  and 
after  death  secondary  growths  can  usuall3^  be  found  dissem- 
inated in  most  of  the  important  organs.  In  ever}'  respect 
small  round-celled  sarcoma  of  the  testis  is  one  of  the  most 
malignant  varieties  of  cancer.  Not  so  malignant,  and  rarer, 
is  spindle-celled  sarcoma.  It  never  attacks  both  testes,  and 
in  a  considerable  proportion  of  cases  undergoes  cartilaginous 
degeneration.  Non-malignant,  purely  cartilaginous  tumors 
are  occasionally  met  with  in  the  testis;  but  as  it  must  be  im- 
possible to  exclude  the  existence  of  sarcoma-cells,  early  extir- 
pation of  such  tumors  must  be  recommended. 

Sarcoma  of  the  testis  not  infrequently  undergoes  C3'stic 
degeneration,  and  older  writers  usually*  have  described  such 
cases  as  cystic  disease  of  the  testicle. 

Sarcoma,  as  already"  mentioned,  is  usually  met  with  before 
puberty  and  very  commonly  before  ten  years  of  age.  When 
carcinoma  attacks  the  testis,  springing  as  it  does  from  the 
cells  of  the  tubuli  seminiferi,  which  are  of  epiblastic  origin,  it 
occurs  at  some  period  after  puberty,  and  usually  after  middle 
age.  Onlj'  one  or  two  writers  have  attempted  to  establish 
examples  of  scirrhus  of  testis;  this  form  of  cancer  may  there- 
fore be  passed  by  without  further  consideration.     Encephaloid 
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disease  is  the  variety  of  carcinoma  which  attacks  the  testis, 
and  it  generahzes  by  the  lymphatic  system.  It  is  hardly  ever 
possible  to  make  a  differential  diagnosis  between  sarcoma  and 
carcinoma  prior  to  operation.  In  both  varieties  there  will  be 
a  tumor  'of  more  or  less  unequal  consistence,  and  perhaps 
boss3'  outline.  If  the  disease  has  attacked  both  testes,  small 
round-celled  sarcoma  will  be  diagnosed ;  if  cartilag'inous  masses 
be  detected,  spindle-celled  sarcoma. 

In  the  earl^'  stages  of  the  disease,  when,  in  the  case  of  can- 
cer of  the  testis,  immediate  extirpation  is  so  imperatively  de- 
manded, it  is  often  very  difficult  to  make  a  diagnosis. 

Hernia  maj^  usually  be  eliminated  from  the  question  b3' 
detecting  the  cord  above  the  tumor;  gummatous  growths 
are  rare  in  young,  and  tubercular  growths  rare  in  old  sub- 
jects; and  in  distinguishing  cancerous  from  syphilitic  or  tuber- 
cular growths,  the  history  of  the  patient  will  guide  the  sur- 
geon. Simple  hj'drocele  may  be  readily  excluded  b^'  its 
translucency;  but  it  must  never  be  forgotten  that  a  slight 
Iwdrocele  frequently  coexists  with  cancerous  and  also  with 
other  affections  of  the  testicle.  Rheumatic  gout  and  common 
chronic  orchitis  may  generally  be  distinguished  without  diffi- 
culty; but  the  condition  which  is  so  commonly  mistaken  for 
cancer  of  the  testis  is  a  thick-walled  hematocele.  From  this 
condition  it  is  often  utterly  impossible  to  distinguish  sarcoma 
of  the  testis,  save  by  an  exploratory  puncture  or  incision.  In 
any  case  where  doubt  exists,  a  free  exploratory  incision  should 
be  made  through  the  scrotum  and  anterior  layer  of  the  tunica 
vaginalis.  If  the  case  prove  to  be  one  of  ha?matocele,  the  co- 
agulations should  be  removed,  part  of  the  cyst-wall  excised, 
and  the  cavity  drained :  on  the  other  hand,  should  the  exist- 
ence of  malignant  disease  be  demonstrated,  the  operation 
must  be  completed  by  castration. 

For  cancer  of  the  testis  early  castration  is  the  only  treat- 
ment which  can  be  recommended;  but  the  rich  lymphatic  sup- 
ply of  vessels  from  the  organ  render  infection  of  the  iliac  and 
lumbar  glands  probable  at  a  very  early  period  of  the  disease. 
Sometimes  patients  desire  castration  to  rid  them  of  the  pain- 
ful scrotal  tumor,  even  when  the  lymphatic  glands  are  obvi- 
ously implied,  and  it  is  hopeless  to  perform  castration  with 
more  than  a  palliative  object.  If  the  iliac  glands  be  only 
slightly  enlarged  or  suspected  to  be  enlarged,  I  am  not  pre- 
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j)ared  to  saj^  that  attempts  to  procure  the  complete  eradica- 
tion of  the  disease  should  not  be  made  by  freely  laying  open 
the  inguinal  canal,  and,  having'  traced  the  l^^mphatic  glands, 
to  remove  them  wholl3^ 

Cancer  not  infrequently  occurs  in  a  testicle  retained  within 
the  abdominal  cavit^^,  or  which  has  not  descended  lower  than 
the  inguinal  canal.  When  a  testis  is  lodged  within  the  canal 
it  is  exceed ing'ly  liable  to  injury  from  accidents,  or  from  com- 
pression by  contraction  of  the  abdominal  muscles  exerted  upon 
it  between  the  tendinous  and  bony  structures  of  the  inguinal 
canal.  In  any  marked  case  of  cancer  of  the  incompletely  de- 
scended testis  there  will  be  pain  and,  later  on,  absence  of 
testicular  sensation,  and  the  swelling  will  soon  commence  to 
infiltrate  the  surrounding  structures.  In  any  case  of  doubt  of 
malignant  disease  of  the  testicle,  whether  situate  in  its  nor- 
mal position  in  the  scrotum,  whether  incompletely  descended 
or  retained  within  the  abdominal  cavity,  let  us  earnestly  rec- 
ommend an  exploratory  operation. 


CHAPTER   YIIL 

CANCER  OF   THE   SKIN   GENERALLY,   AND   OF   SCARS. 

The  cutis  vera  being  developed  from  mesoblastic,  and  the 
epidermis  with  the  superficial  layers  of  the  corium  and  the 
epidermic  appendages  being  developed  from  epiblastic  cells,  it 
follows  that  both  sarcoma  and  carcinoma  may  arise  from  the 
skin. 

Sarcomatous  growths  are  rare,  but  may  arise  from  any 
part  of  the  skin,  the  disease  appearing  as  a  more  or  less  nodu- 
lated tumor,  usually  of  round-celled  type,  though  other  varie- 
ties may  be  met  with.  Sarcoma  usually  occurs  in  connection 
with  moles  or  warts,  and  its  structure  is  pigmented,  if  pig- 
ment has  existed  in  the  tissue  from  which  the  malig'nant  neo- 
plasm has  arisen.  Although  scirrhus  of  the  sl«n  is  described 
by  the  older  writers,  as  a.  primary  growth  it  has  usually  been 
mistaken  for  epithelioma.  The  latter  variety  of  malignant 
disease  either  occurs  strictly  according  to  the  ordinary-  type,  or 
as  its  sub-variety,  rodent  ulcer.  Cicatricial  cheloid  (Alibert's) 
or  lupus  may  occur — ^diseases  which,  though  not  epithelioma- 
tous  or  strictly  malignant,  simulate  the  malignant  famih^  in 
some  respects  very  closely. 

The  most  important  group  of  cases  of  epithelioma  of  the 
skin  are  described  in  other  chapters,  viz.,  epithelioma  occur- 
ring in  certain  sites  where  the  skin  merges  into  the  mucous 
membrane  at  some  natural  orifice  of  the  body  or  cleft  upon 
the  surface,  such  as  the  orifices  of  the  mouth,  nostrils,  vagina, 
rectum,  and  margins  of  the  eyelids.  Epithelioma  is  also  met 
with  arising  at  the  navel.  The  corrugations  of  the  scrotum 
are  pointed  out  as  a  favorite  part  of  the  skin  for  the  develop- 
ment of  cancer.  Cancer  rarely  occurs  upon  the  smooth,  unin- 
jured portions  of  the  skin,  but  is  found  in  connection  with 
certain  anomalous  developments,  such  as  warts  or  moles,  and 
scars,  whether  of  burns,  scalds,  wounds,  or  the  cicatrized  tis- 
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sue  succeeding  the  lesions  of  syphilis,  lupus,  struma,  and  some 
other  diseases. 

Cancerous  diseases  of  the  skin  are,  from  every  point  of 
view,  of  the  greatest  interest  and  importance.  Their  scientific 
interest  lies  in  the  circumstances  that,  situated  on  the  surface 
of  the  body,  their  mode  of  origin  and  course  are  open  to  the 
direct  observation  of  the  surgeon,  and  in  nearly  every  case 
some  well-defined  cause  may  be  recognized,  though  in  various 
cases  the  most  different  exciting  causes  will  be  found.  There- 
fore a  great  deal  is  known  to  us  about  cancer  which  would  not 
be  known,  but  only  matter  of  conjecture,  had  we  to  rely  onlj^ 
for  information  on  those  cases  of  cancer  which  occur  in  inter- 
nal organs.  The  practical  importance  of  their  early  recogni- 
tion and  prompt  extirpation  is  apparent  when  we  consider 
how  easily  we  can,  in  most  cases  of  cancer  originating  in  the 
skin,  honestly  affirm  it  to  be  a  strictly  local  disease,  and  usu- 
ally capable  of  permanent  cure  if  only  the  patients  will  sub- 
mit to  operations  which,  perhaps  extensive,  or  even  sacrificial 
of  some  important  part,  are  not  dangerous  to  life.  Further, 
from  the  knowledge  we  possess  of  the  natural  history  of  can- 
cerous diseases  of  the  skin,  we  are  often  in  a  position  to  say 
that  some  morbid  condition,  although  not  yet  cancerous,  will 
in  all  human  probability  shortly  become  so,  and  that  the  ad- 
vent of  malignancy  may  be  prevented  by  extirpation  of  the 
tissue  which  is  in  the  pre-cancerous  stage. 

I  meant  nothing  more  or  less  than  this  in  1887,  when  I  ob- 
jected to  the  teaching  laid  down  by  Sir  James  Paget  in  his 
Morton  Lecture.  Upon  referring  to  the  "Lancet,"  ^^  I  find  my 
letter  concludes  in  the  following  manner: 

"Finally,  while  disinclined  to  join  issue  with  Sir  James 
Paget  upon  every  point,  his  statement  that  we  have  not  yet 
found  a  jnethoil  for  either  the  prevention  or  the  cure  of  cancer 
cannot  be  allowed  to  pass  unchallenged,  for  instances  in  which 
the  disease  has  been  cured  are  familiar  to  most  practitioners; 
and  though  there  is  no  common  method  applicable  for  the 
prevention  of  all  kinds  of  cancer,  there  are  recognized  princi- 
ples to  be  adapted  to  many  of  its  varieties.  As  example,  let 
me  cite  the  premonitory  induration  of  the  tongue  or  lips  in 
elderly  subjects,  caused  by  irritation  from  the  stumps  of  teeth 
or  by  smoking,  which  will  often  spontaneously  resolve  upon 
removal  of  the  exciting'  cause.     Leucoma  or  psoriasis  of  the 
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tong'ue,  dependent  upon  local  irritation  coupled  with  syphilitic 
taint,  may  be  resolved  by  antisyphilitic  treatment  sedulously 
carried  out.  Where  cancer  is  presumed  to  be  about  to  com- 
mence in  the  scrotum  of  a  sweep,  change  of  employment  and 
cleanlmess  should  be  insisted  upon  and  suitable  local  treat- 
ment employed.     Cessante  causd,  cessat  effectus." 

In  this  letter  I  merely  endeavored  to  remind  those  mem- 
bers of  the  profession  (who  might  have  been  biased  in  the 
wrong-  direction  b^'  Sir  James  Paget)  of  the  considerable  por- 
tion of  cases  of  cancer  curable  by  early  operation,  or  preventi- 
ble;  but  Mr.  Oliver  Pemberton,  of  Birmingham,  wished  to 
argue  the  matter,  and  addressed  a  letter  to  the  editors  of  the 
"Lp"'cet,"  commencing  in  the  following  terms: 

*'  Sirs: — Mr.  Jennings,  in  your  last  number,  commenting  on 
Sir  James  Paget's  Morton  Lecture,  sa^'s:  'Instances  in  which 
the  disease  [cancer]  has  been  cured  are  familiar  to  most  prac- 
titioners.' As  I  read  Sir  James  Paget's  conclusion,  it  is  that 
in  his  vast  experience  he  has  never  yet  met  with  an  instance 
of  cure.  During  forty  years,  in  an  almost  unlimited  field  for 
observation,  it  has  never  been  mj"  lot  to  see  one.  If  Mr.  Jen- 
nings or  Mr.  Clay  w^i-ll  laj'  before  the  profession  a  solitarj^  in- 
stance in  which  any  case  infiltrating  the  textures  immediately 
around  its  origin,  or  contamination  of  the  adjacent  glands, 
has  been  cured  bj^  smy  mode  of  treatment — not  excepting  the 
use  of  the  knife — a  result  will  have  been  attained  not  hitherto 
acknowledged  by  pathologists.  At  present  I  am  unable  to 
regard  the  cases  referred  to  and  published  by  either  of  these 
gentlemen  as  being-  instances  of  cancer." 

A  short  correspondence  followed  between  Mr.  Pemberton 
and  myself  in  1887,  and  I  was  rather  at  a  loss  to  understand 
why  he  should  have  written  letters  so  much  against  the 
weight  of  evidence  and  of  reason;  neither  was  I  aware,  at 
the  time  when  Mr.  Pemberton  entered  the  arena  on  behalf 
of  Sir  James  Paget — who,  hy  the  way,  might  be  considered 
well  able  to  take  care  of  himself — that  twenty  years  previ- 
ously he  had  published  a  verj^  admirable  work  entitled  "  Clin- 
ical Illustrations  of  Various  Forms  of  Cancer,  and  of  other 
Diseases  likely  to  be  mistaken  for  them,  with  Especial  Refer- 
ence to  their  Surgical  Treatment."     M^^  readers  will  probably 
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be  no  less  astonished  than  mj^self,  upon  perusing-  a  few  ex- 
tracts from  the  excellent  work  of  Mr.  Peniberton,  published 
in  186T,  to  hear  him  say,  in  1887,  that  during-  fort^'  j^ears,  in 
an  almost  unlimited  field  for  observation,  it  has  never  fallen 
to  his  lot  to  see  a  solitary  instance  of  cure.  Let  us  see  what 
Mr.  Peniberton  wrote  in  1867 : 

"  When,  therefore,  we  consider  the  uncertainty  of  diag-nosis 
w^hich.belong-s  to  this  disease,  in  the  period  when  interference 
is  most  desirable,  and  that  the  treatment  by  complete  excision 
may,  in  manj'  cases,  effect  a  cure  whether  the  case  he  of  can- 
croid or  of  cancer  [italics  mine],  we  are  at  a  loss  to  account 
for  the  number  of  cases  that  present  themselves  in  a  hopeless 
state,  attained  not  less  by  the  apathy  of  the  patient  than  by 
the  indifference  of  the  surg-eon  to  an  early  interference."^^ 

Again :  "  W.  D.,  £et.  23,  sing-le,  by  occupation  a  sweep,  was 
admitted  under  my  care  in  the  hospital,  October  21st,  1861, 
on  account  of  an  ulceration  seated  in  the  scrotum. 

"  History. — Is  a  healthy-looking-  man,  with  unimpaired 
streng-th.  Five  years  since  he  perceived  a  warty  g-rowth,  sit- 
uated at  the  upper  and  front  part  of  the  rig-ht  division  of 
the  scrotum.  This  enlarg-ed,  but  did  not  ulcerate  for  two 
years.  ... 

"  Present  State. — Nearly  the  entire  part  of  the  scrotum  is 
occupied  b}^  an  irreg-ular-shaped  warty  ulceration.  The  edg-es 
of  this  are  hard  and  elevated.  The  sore  itself  is  pale  in  color 
and  destitute  of  granulations;  and  in  the  centre,  over  the  sit- 
uation of  the  rig-ht  testis,  it  is  deeply  excavated.  On  the  left 
side  there  is  a  little  hardness  and  enlarg-ement  of  the  ing-uinal 
glands. 

"  October  26th. — Under  chloroform  I  proceeded  to  remove 
the  affected  scrotum.  Finding  the  ulceration  had  extended  so 
as  to  be  adherent  at  one  spot  to  the  right  testicle,  I  removed 
this  gland  in  the  ordinary  waj^,  in  addition,  both  on  this  ac- 
count, but  chiefl}'-  to  obtain  sufficient  healthy  skin,  to  cover 
the  large  surface  of  wound  after  the  complete  excision  of  the 
ulcerated  surface.  Indeed,  without  this  additional  proceeding- 
it  would  have  been  impossible  to  have  covered  the  wound. 

"The  patient  made  a  good  recovery,  retarded  by  some 
slight  suppuration  in  the  right  groin. 

"In  June,  1864,  W.  D.  was  at  work  in  a  colliery  in  good 
health,  and  without  any  return  of  the  disease. 
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''^  Janimry  19th,  ISOT. — W.  D.  was  still  at  work  at  the  col- 
liery; he  was  without  any  return  of  the  disease  and  in  g-ood 
health. 

"In  reg-ard  for  the  tendency'  of  this  disease  [epithelial  can- 
cer of  the  scrotum]  in  its  true  form  to  recur  after  removal, 
my  own  experience  leads  me  to  the  belief  that  it  is  very  great. 
Immediately  it  does  reappear  in  the  site  or  neighborhood  of 
the  first  g-rowth,  excision  should  again  be  carried  out,  and 
again  and  ag-ain  as  soon  as  it  is  surgically  practicable. 

"  I  repeat,  an  operation  cannot  be  too  earh'  performed,  so 
as  to  anticipate  that  deposit  of  cancerous  elements  which, 
sooner  or  later,  takes  place  in  these  apparently  otherwise  sim- 
ple formations.  The  surgeon  may  then  fairly  promise  his 
patient  the  certainty  of  relief,  and  even  the  prohahility  of 
a  ciire"^^  (italics  mine). 

Mr.  Pemberton  also  adds  a  chapter  on  "  Epithelial  Growths 
following-  Moles  and  Warts,"  in  which  several  cases  of  great 
interest  are  recorded.  Among  these  may  he  noticed,  first, 
that  of  a  woman,  M.  H.,  a?t.  45,  who,  in  April,  1863,  was  the 
subject  of  an  irregular-shaped  ulceration  which  surrounded 
the  seat  of  the  mole  on  the  forearm,  measuring  two  inches 
in  its  largest  diameter.  The  skin  in  the  centre,  an  inch  long, 
was  entire,  and  that  around  the  outside  of  the  ulceration  was 
elevated,  dark-colored,  and  indurated.  The  surface  of  the 
ulcer  was  mostlj'^  clean  and  red,  occasionally  grayish  in  color. 
There  were  no  glands  enlarged.  Mr.  Pemberton,  on  April  29th, 
1863,  completely  excised  the  affected  part,  including-  in  his  dis- 
section the  portion  of  skin  containing  the  mole,  as  well  as  the 
ring  of  ulceration  and  a  very  free  margin  of  the  surrounding- 
integuments,  and  passing-  deep  enough  to  lay  bare  the  mus- 
cles beneath.  In  June,  1867,  when  the  case  was  reported,  the 
patient  remained  well. 

"  The  treatment  necessary  for  these  degenerated  struc- 
tures," adds  Mr.  Pemberton,  "  is  free  extirpation  by  the  knife. 
I  have  seen  the  most  lamentable  results  attend  the  use  of 
caustics,  and  internal  remedies  can  be  of  no  service. 

"  Not  only,  where  practicable,  should  a  free  breadth  of  skin 
be  removed  with  the  disease,  but  it  is  desirable  also  to  take 
away  a  corresponding  amount  of  the  fascia  beneath. 

"  The  tendency  will  often  be  observed  for  the  disease  to 
recur  in  the  cicatrix  or  near  it.     It  should  again  be  removed. 
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as  the  prospect  of  future  immunity,  in  the  absence  of  g-landu- 
lar  affection,  is  found  by  observation  to  be  by  no  means  so 
unfavorable  as  might  be  expected  from  the  recurrence.  .  .  . 

"  When  the  disease  is  situated  on  an  extremity-,  and  is  of 
such  an  extent  as  to  justify  amputation  of  the  limb,  this  pro- 
ceeding should  be  carried  out  within  such  distance  from  its 
seat  as  to  secure  the  patient  from  the  least  j)robability  of  any 
of  the  local  manifestation  being  left. 

"I  amputated  the  forearm  in  the  following  instance,  where 
the  appearance  of  the  disease  and  the  comparative  rapidity  of 
growth  would  have  led  me  to  anticipate  scarcely  so  favorable 
a  result  as  that  which  I  now  record." 

Mr.  Pemberton  then  narrates  the  case  of  a  brewer,  J.  L., 
£et.  54,  whose  limb  he  amputated  in  the  middle  third  of  the 
forearm  for  a  cancerous  ulceration,  chiefly  confined  to  the  en- 
tire dorsum  of  the  index  finger  and  the  base  of  the  middle  one. 
It  filled  up  the  interval  between  the  index  finger  and  thumb, 
almost  encircling  the  former.  The  disease  had  arisen  from  a 
wart  which  had  been  contused  several  times.  Mr.  Pemberton 
comments  on  this  case: 

"After  a  lapse  of  nearly  nine  years,  this  patient  is  without 
any  return  of  his  malady.  Would  a  less  complete  proceeding 
have  been  attended  by  a  similar  result  ?  The  best  answer  to 
give  to  this  question  is  to  express  very  strongl}'-  my  convic- 
tion that  in  these  cases  there  can  hardly  be  too  vigorous  a 
removal  of  disease.  A  mere  excision  of  the  affected  parts,  in 
the  face  of  the  confessedly  doubtful  degree  of  malignancy 
which  many  of  these  cases,  in  their  earlier  history,  possess, 
cannot  as  a  rule  be  successful.. 

"With  this  impression  I  do  not  hesitate  mj'self  to  place 
before  a  patient  the  advisability  of  submitting  to  as  early 
and  complete  an  operation  as  practicable,  more  especially  in 
those  cases  where  the  extremities  are  the  localities  affected. 

"I  believe  that  any  considerable  delay  that  hinders  the 
treatment  of  the  primar^^  growth,  when  once  it  has  become 
painful,  or  is  increasing,  adds  greatly  to  the  probability  of 
speedy  recurrence  after  removal.  In  the  case  of  E.  M.,  which 
follows,  the  wart-like  growth  was  unchanged  for  five  years, 
then  for  ten  it  was  the  seat  of  pain  and  slow  mcrease.  Within 
two  months  after  removal  it  recurred  in  the  cicatrix.  The 
part  was  now  amputated,  but  the  glands   became  speedily 
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affected,  the  disease  recurred  in  the  hiiib,  and  the  patient  sank 
in  a  Uttle  ovei  two  years  afterward." 

The  case  of  J.  L.,  the  brewer,  first  narrated,  shows  how, 
by  prompt  amputation  through  the  forearm  for  cancer  situ- 
ated at  the  back  of  the  hand  and  roots  of  the  fing-ers,  an  im- 
munity from  recurrence  of  nine  3'ears  was  gained;  and  it 
would  be  interesting-,  now  that  a  further  interval  of  twenty 
years  has  passed  away,  if  Mr.  Pemberton  would  g-ive  us  the 
further  history  of  this  case. 

The  case  of  E.  M.,^^  which  is  next  described,  was  one  very 
similar  in  character  to  that  of  J.  L.,  but  unfortunately  an 
earh'  amputation  was  not  performed  in  the  first  instance  at  a 
considerable  distance  above  the  g-rowth,  but  an  operation  was 
performed  just  barely  skirting-  the  neoplasm,  and  not  widely 
enoug-h  of  the  infected  tissue  around.  In  fact,  the  treatment 
(as  demonstrated  by  the  result)  appears  to  be  just  as  bad  in 
the  case  of  E.  M.  as  it  was  g-ood  in  that  of  J.  L. 

E.  M,,  aet.  48  and  a  laundress,  first  attended  the  out-patient 
department  of  the  hospital  in  Birmingham  in  Februarx-,  1S61. 
Sixteen  3'ears  previously  she  noticed  a  small  wart-like  gTowth, 
about  the  size  of  a  pin's  head,  in  the  cleft  between  the  second 
and  ring-  fingers  of  the  left  hand  After  an  interval  of  about 
five  3"ears,  during-  which  time  the  growth  remained  stationary, 
it  began  to  grow  and  increase  slowlj^  in  size  up  to  Christmas, 
1860,  when  it  was  of  the  size  of  a  horse-bean,  and  had  crept 
round  so  as  to  be  situated  on  the  palmar  surface  of  the  cleft. 
Tbe  investing  skin  remained  quite  sound  until  about  a  month 
before  coming  to  the  hospital,  when  she  ran  a  hook  in  it,  and 
the  sore  produced  by  this  accident  did  not  heal.  In  February' 
the  small  tumor  above  described  w^as  manifest,  into  which  an 
incision  was  made,  but  only  blood  escaped.  The  incision  thus 
made  did  not  heal,  but  assumed  a  typically  epitheliomatous 
aspect.  On  April  3d  the  second  finger  was  amputated,  and 
the  head  and  part  of  the  shaft  of  the  corresponding  metacarpal 
bone  were  removed.  The  wound  never  healed  completely,  but 
in  a  few  weeks  the  region  soon  reassumed  an  epitheliomatous 
appearance.  On  October  2Tth  amptuation  was  performed 
through  the  forearm,  and  the  stump  healed;  but  in  about  two 
months'  time  the  glands  at  the  inner  side  of  the  elbow  became 
enlarged,  the  epitheliomatous  disease  gradually  disseminated, 
and  the  patient  died  January  8th,  186-1. 
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The  treatment  of  cutaneous  cancer  arising-  from  warts  is 
earl3'  extirpation  of  the  mahgnant  growth.  It  is  only  in  a 
small  proportion  of  cases,  where  the  disease  is  of  exceedingly^ 
small  dimensions,  and  where  some  contra-indication  against 
excision  exists,  that  the  disease  should  be  treated  by  destruc- 
tion by  caustics.  The  caustic  treatment  sometimes  yields  sat- 
isfactory results  in  cases  where  the  focus  of  disease  is  very 
small,  but  even  in  such  cases  the  employment  of  caustics  is 
only  too  often  followed  bj^  recurrence  upon  recurrence,  till 
finally  the  malignant  g-rowth  has  attained  too  considerable 
limits  to  be  dealt  with  radically,  or  the  internal  org-ans  have 
become  implicated. 

After  excision  of  the  affected  skin  and  underlying-  tissues, 
repair  of  the  gap  may  often  be  satisfactorily  attained  by  skin- 
grafting;  and,  in  connection  with  this  subject,  attention  must 
be  called  to  a  recent  communication  to  the  '•'  Lancet "'  ^^  \iy  Pro- 
fessor Esmarch,  describing-  Wolfe's  method  of  transplantation 
of  skin-flaps.  By  this  plan  a  flap  of  skin  is  excised  from  the 
arm  or  other  suitable  part,  of  rather  larger  area  than  the 
denuded  gap  which  has  resulted  from  the  removal  of  the  dis- 
eased tissues — in  order  to  allow  for  slight  subsequent  shrink- 
age; and  the  skin-flap  so  obtained  is  merelj'  secured  by  sutures 
in  the  chasm  which  it  is  desired  to  close.  This  is  an  advance 
upon  the  old  operation  of  transplantation  bj'  leaving-  the  flap 
adherent  by  a  narrow  tong-ue  to  its  orig-inal  site  for  a  few 
days  in  order  to  maintain  its  nutrition.  It  is  pointed  out  by 
Esmarch  in  his  paper  that  the  results  of  Wolfe's  method  leave 
little  to  be  desired. 

When  the  disease  under  consideration  occurs  upon  a  limb, 
the  cases  published  in  surg-ical  literature  g-o  to  show  that  early 
amputation,  performed  at  some  point  well  above  the  disease, 
is  the  onl3'  means  by  which  immunity  from  recurrence  may 
be  relied  upon.  And  there  are  few  cases  exceptional  to  this 
rule. 

When  epithelioma  arises  from  cutaneous  ulcers  of  long- 
standing, a  syphilitic  origin  of  these  ulcers  may  often  be  as- 
certained, especially  if  they  be  situated  upon  the  lower  ex- 
tremity. Epithelioma,  in  most  cases  where  it  arises  from  ter- 
tiary syphilitic  ulcers,  may  be  attributable  to  a  neglect  in  the 
treatment  of  the  syphilitic  disease  by  preparations  of  mercury 
and  iodide  of  potassium. 
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Naturally,  the  transition  stag-es  of  a  syphilitic  into  an  epi- 
tholiomatous  ulcer  are  gradual,  and  in  practice  cases  will  be 
met  Avith  in  the  transition  stage  which  correspond  neither 
with  the  type  of  a  S3'philitic  nor  cancerous  ulcer  as  described 
upon  paper.  In  anj^  case  where  the  cancerous  ulceration  has 
become  palpable  hy  its  typical  physical  signs,  the  practitioner 
must  not  omit  to  treat  the  constitutional  syphilis  present  in 
the  patient  by  medicaments,  while  he  also  treats  the  cancer- 
ous ulcer  from  a  local  and  surgical  standpoint.  The  principles 
of  treatment  of  cancerous  disease  arising-  out  of  syphilitic  le- 
sions do  not  vary  from  those  cases  where  this  complication  is 
absent. 

Scar-tissue,  from  whatever  cause  arising,  is  prone  to  be- 
come the  seat  of  cancer — especially  when  the  cicatrix  has  re- 
sulted from  a  burn. 

In  Cashmir,  where  the  natives  are  wont  to  burn  themselves 
by  sitting  over  hot  braziers,  epithelioma  arising  in  the  result- 
ing cicatricial  tissue  is  very  common. 

In  this  countrj^,  the  cases  of  cancer  arising  in  the  scar-tissue 
which  results  from  burns  usually  present  well-recognized  fea- 
tures. 

In  the  first  place,  the  disease  develops  out  of  scar-tissue  of 
long'  standing-,  the  patient  often  being*  past  middle  age,  and 
the  accident  producing  the  burn  having  occurred  in  childhood. 

Secondly,  the  disease  commences  as  an  ulceration  of  the 
scar-tissue  in  some  part  where  the  cicatrix  is  subjected  to  the 
greatest  tension,  especially  in  any  part  situated  over  some 
bony  prominence  and  exceptionally  liable  to  injury. 

Thirdly,  after  a  period  varying  from  months  to  years  the 
ulceration,  which  has  shown  little  or  no  tendency'  to  heal,  as- 
sumes definite  epitheliomatous  characters.  The  edges  of  the 
ulcer  will  be  hard,  raised,  everted,  and  of  irregular  outline;  the 
marginal  area  being  indurated  and  inflammatory.  Nodulated 
granulations  will  be  found  growing  from  the  ulcer,  and  the 
discharge  will  be  foetid,  indicative  of  the  rapid  destruction  of 
tissue,  dr\nng  in  small  flakes  or  crusts,  which  may  partly 
cover  the  ulcer. 

Fourthly,  in  due  course  infection  of  the  lymphatic  glands 
will  take  place,  and  the  disease  disseminates  in  its  ordinary 
manner. 

Cancer  of  scar  runs  a  Y&vy  slow  course,  and  the  gland- 
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affection  does  not  usually  occur  till  after  the  disease  has  been 
established  for  many  months  or  some  years.  Treatment  either 
by  caustics  or  by  scraping-  the  growths  away  with  a  curette 
and  applying  Pacquelin's  cautery  to  the  base  is  not  a  satisfac- 
tory form  of  treatment,  the  disease  usually  recurring  eKceed- 
ingl}"  quickly  after  its  incomplete  destruction  by  these  means. 
From  the  application  of  the  cauter^^  too,  a  fresh  cicatrix,  of 
similar  production  (viz.,  that  of  burn)  to  the  original  cause  of 
the  disease,  is  established. 

For  cancer  in  burn-scar  tissue  occurring  upon  the  limbs 
amputation  is  the  recognized  and  proper  treatment;  treat- 
ment by  caustics  or  scraping  and  cautery  being  measures 
which  only  temporize  with  the  evil  and  especially  inapplicable 
to  cases  in  which  the  disease  is  extensive  and  situated  in  the 
region  of  a  joint  or  over  important  vessels  and  nerves. 

There  can  scarcely  be  any  class  of  cases  in  which  amputa- 
tion is  so  imperatively  called  for  as  one  in  which  the  operation 
can  be  performed  well  above  the  site  of  this  disease,  with  little 
risk  to  life,  and  in  time  to  prevent  dissemination  through  the 
lymphatic  glands  to  the  body. 

"  Especiall}'  .  .  .  where  amputation  is  necessitated  by  the 
degeneration  of  the  wounds  produced  by  burns,  .  .  .  the  sur- 
geon is  justified  in  holding  out  a  fair  prospect  that  the  disease 
may  never  recur,"  wrote  Mr.  Pemberton  in  18G7.^' 

Upon  the  very  borderland  of  true  malignant  disease  lies 
the  cheloid  of  Alibert,  which  is  a  fibrous  growth,  sometimes 
containing  spindle-cells  occurring  in  scar-tissue.  Cheloid  only 
partially  possesses  malignant  properties.  It  infiltrates  the 
surrounding  tissues,  but  only  to  a  limited  extent,  appearing  as 
a  dense,  bluish-white,  smooth,  elevated  growth  in  the  cicatrix. 
If  excised,  the  cheloid  invariably  returns  locally,  but  never  in- 
fects glandular  vessels  or  organs.  The  most  striking  pecu- 
liarity of  cheloid,  perhaps,  is  that,  if  in  the  case  of  a  patient 
the  subject  of  this  disease  a  trifling  incision  be  made  in  some 
other  part  of  the  skin,  far  away  from  the  growth,  a  cheloid 
will  appear  in  due  course  in  the  newly-formed  cicatrix.  Che- 
loid must  therefore  depend  in  measure  upon  some  idios3mcras3^ 
Obviously,  excision  of  simple  cheloid  growths  must  never  be 
recommended.  Physicians  ordinarily  recommend  the  applica- 
tion of  collodion,  or  other  means  of  repressing  them  mechan- 
ically.    The  plan  of  treatment  which  I  have  found  most  effica- 
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cioiis  is  destro3'ing'  tliein  by  touching-  them  here  and  there 
with  the  fine  point  of  a  Pacquehn's  cautery,  the  surface  having- 
been  previously  painted  with  a  sokition  of  cocaine  to  prevent 
pain. 

Epithelioma  occasionally  occurs  in  kipus-patches,  either  in 
aggravation  of  the  lupoid  disease  or  after  its  subsidence  in 
the  resulting-  scar-tissue.  Dr.  Bajia,  of  Tiibingen,  has  collected 
forty-two  cases  of  lupus-carcinoma,  in  one  of  which  the  disease 
commenced  as  early  as  the  twent^^-sixth  3'ear.  Epithelioma 
occurring  in  conjunction  with  lupus,  is  ordinarily  very  malig- 
nant. 

VIII— 42 


CIIAPTEE   IX. 

CANCER    OF    THE    LIPS,    NOSTRILS,    EYELIDS,   AND   FACE. 

The  lower  lip  is  a  common  site  for  epitlielioina  in  elderly- 
males.  Mr.  Rogers  Williams,  in  an  excellent  paper  published 
in  the  "  Medical  Press  and  Circular/'  ^^  points  out  that  neo- 
plasms originate  in  the  lips  in  3.3  per  cent  of  all  cases — bas- 
ing- this  calculation  upon  the  records  of  15,481  neoplasms.  Of 
the  353  neoplasms  commencing  in  the  lips,  of  both  sexes,  only 
13  originated  in  the  upper  lip;  and  of  the  340  which  com- 
menced in  the  lower  lip,  339  were  epitheliomatous,  all  save 
three  attacking  the  male  sex. 

Further,  Mr.  Williams  has  examined  one  hundred  of  the 
cases  of  epithelioma  which  occurred  in  the  lower  lip  of  the 
male,  finding  that  the  earliest  age  at  which  the  disease  ap- 
peared was  36  3^ears,  the  latest  75.5  years,  the  mean  age  53.4 
years.  It  is  also  quite  in  accoi*dance  with  common  observa- 
tion that  in  the  male  the  lower  lip  is  frequently  affected  with 
cancer  during  the  sixth  decenniad  of  life. 

The  comparative  immunity  from  cancer  in  the  lips  which 
women  enjoy,  as  contrasted  with  the  frequency  of  its  occur- 
rence in  the  male,  leads  us  to  examine  the  different  conditions 
of  the  lips  in  the  two  sexes.  And  in  considering  the  etiologj'^ 
of  cancer  occurring  upon  external  parts  of  the  bod3%  the  ante- 
cedents of  those  parts,  being  readily  open  to  inspection,  lend 
considerable  aid  to  the  elucidation  of  the  causes  of  cancer. 
Moreover,  if  investigations  directed  toward  the  causation  of 
cancer  occurring  on  some  external  and  visible  part  of  the  body 
lead  us  to  find  that  the  disease  has  developed  out  of  some 
palpable  antecedent  condition,  it  is  not  difficult  to  j)resume  the 
etiology  of  many  of  the  cancers  arising  in  some  internal  organ, 
whose  life-history  jdelds  evidence  of  conditions  as  likely  to  be 
precursors  of  malignant  disease  as  those  recognized  upon  the 
surface  of  the  body.  Now,  the  histories  of  cases  of  epithe- 
lioma of  the  lip  leave  three  well-marked  conditions  standing 


Cancer  and  its  Complications.  655 

prominently  forward  as  amply  sufficient  to  explain  almost 
eveiy  case  of  lip-cancer  which  falls  under  the  notice  of  the 
practitioner,  viz.,  smoking-,  s^^philis,  and  jag-g-ed  teeth;  and  in 
the  small  proportion  of  cases  where  cancer  occurs  upon  the 
lips  where  all  or  any  of  these  conditions  may  be  absent,  some 
other  condition,  acting-  locally  upon  the  epithelium  of  the  part 
and  inciting-  it  to  proliferation,  will  he  found. 

vVe  maj'  dismiss  from  consideration  the  question  of  smok- 
mg-  in  women,  because  so  small  a  number  of  them  are  addicted 
to  the  habit.  Mr.  Williams  has  found  that  "  of  26  cases  in 
which  inquiries  were  made  as  to  smoking-,  etc.,  16  had  been 
g-reat  smokers  and  8  moderate  smokers;  5  of  the  smokers  had 
chewed  as  well;  "2  had  never  smoked  or  chewed."  These  fig- 
ures tally  very  well  with  most  surgeons'  experience,  and  I  am 
not  overshooting-  the  mark  when  I  say  24  out  of  26  cases  (as 
found  by  Mr.  Williams)  of  lip-cancer  are  caused  by  smoking-; 
and  thus  we  have  at  least  one  well-recog-nized  cause  of  cancer, 
common  to  the  male,  who  smokes,  almost  absent  in  the  female, 
who  hardly  ever  smokes;  and  not  leaving-  open  to  us  any  room 
to  seek  for  hereditarj'  or  other  occult  explanation  of  the  oc- 
currence of  the  disease. 

In  considering-  cancer  of  the  breast  we  have  noticed  its 
rarity  in  the  male,  in  whom  the  organ  is  so  rudimentarily  de- 
veloped, and,  on  the  other  hand,  its  very  frequent  occurrence 
in  the  female  organ,  which  undergoes  such  singular  and  peri- 
odical physiological  changes.  Therefore,  from  the  localists' 
point  of  view,  the  different  conditions  of  the  lips  and  breasts 
in  the  opposite  sexes,  considered  with  the  relative  frequency 
of  cancer,  are  serviceable  to  strengthen  their  position. 

In  regard  to  smoking  as  a  cause  of  cancer,  the  habit  oper- 
ates in  different  ways — by  the  irritating  effect  of  the  smoke  it- 
self, varying  in  intensity  with  the  kind  of  tobacco  smoked,  and 
by  the  direct  mechanical  irritation  of  the  lip,  by  the  cigar,  cigar- 
ette, or  pipe-stem.  The  most  injurious  of  the  various  forms 
of  smoking  are  the  cigarette,  the  paper  of  which  is  apt  to 
adhere  to  the  lips,  and  the  short,  hot  clay  pipe  commonly 
smoked  by  the  lower  classes.  The  common  people  who  smoke 
clay  pipes  are  usually  too  careless  to  coat  the  end  of  the  stem 
evenly  with  sealing-wax,  by  which  means  the  stem  can  be 
rendered  as  harmless  as  a  smooth  amber  mouth-piece.  Those 
who  are  the  subjects  of  any  chronic  affection  of  the  muco- 
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dermic  juncture  sliould  certainly  forego  tobacco-smoking-,  par- 
ticularly cigarette-smoking,  unless  the  cigarettes  are  smoked 
through  one  of  the  many  different  kinds  of  mouth-pieces  which 
do  not  stick  to  the  lips.  The  saltpetre  with  which  most  of  the 
cigarette  papers  are  impregnated,  to  cause  them  to  burn 
evenly  with  the  tobacco,  exerts  unquestionably  an  irritating 
action  upon  the  lip. 

B^^  far  the  larger  proportion  of  cases  of  epitheliomatous 
disease  of  the  lip  originate  on  either  the  right  or  the  left  side, 
and  it  is  ordinarily  the  sides  of  the  lips  which  are  brought  in 
contact  with  the  pipe-stem  by  smokers.  The  disease  origi- 
nates occasionally  in  the  centre  of  the  lower  lip,  and,  still  more 
rarely,  at  the  angles  of  the  mouth. 

Little  need  be  said  of  the  causation  of  lip-cancer  by  jagged 
teeth,  because  this  cause  is  sufficiently  obvious  hardly  to  re- 
quire description.  Accumulations  of  tartar  around  the  necks 
of  the  front  teeth  give  rise  to  sufficient  irritation  to  those 
parts  of  the  lips  or  tongue  with  which  they  come  in  contact  to 
incite  the  development  of  cancer  in  some  cases. 

As  to  sypliilis,  chronic  secondary  lesions  on  the  lips  are  not 
infrequently  the  precursors  of  epithelioma.  In  the  tertiary 
stage  of  S3^philis  a  small  gumma  may  appear  on  the  lip,  and 
its  physical  appearance  ma3'^  closely  simulate  epithelioma.  But 
the  gumma  will  resolve  under  syphilitic  treatment,  though  it 
is  important  to  note  that  if  neglected  gummata  will  some- 
times become  converted  into  epitheliomata. 

The  common  form  of  epithelioma  of  the  lips,  the  disease 
arising  as  a  small  nodule,  lying  beneath  the  muco-cutaneous 
margin  in  elderly  subjects,  and  usually  traceable  to  some  rec- 
ognized and  adequate  cause,  presents  little  difficulty  as  to 
diagnosis,  neither  should  there  be  any  doubt  as  to  the  proper 
treatment  in  such  a  case.  The  growth,  with  a  sufficient!}^ 
wide  area  of  the  surrounding  tissue  of  the  Up,  must  be  excised, 
leaving  a  V-shaped  cleft  whose  edges  are  to  be  adapted  with 
hare-lip  pins. 

One  would  imagine  that  there  should  be  a  unanimity  of 
opinion  on  all  simple  cases  of  early  epithelioma  of  the  lip  as  to 
treatment  by  excision;  but  in  practice  such  is  not  the  case, 
and  many  practitioners  still  recommend  (in  our  opinion,  im- 
properly) the  use  of  caustics.  Granted  that  in  such  early 
cases  the  growths  can  be  destroyed  by  caustic  pastes,  j'et  by 
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these  means  sufficient  of  the  healthy  tissues  around  the 
g-rowths  cannot  Avell  be  destroyed;  while  operations  of  excis- 
ion must  be  considered  as  the  most  speed^'  and  safe  means  of 
successfully  eradicating-  the  disease,  and  its  recurrence  need 
not  be  anticipated  if  the  exciting-  cause  or  causes  have  also 
been  removed,  viz.,  by  a  course  of  antisyphilitic  treatment,  if 
there  be  any  syphilitic  taint;  b3^  abandonment  of  smoking-; 
and  by  relegating-  the  treatment  of  the  teeth  to  a  g-ood  den- 
tist. Cases  in  which  the  disease  has  attained  considerable 
proportions,  either  from  neg-lect,  improper  treatment  b3^  caus- 
tics, or  inadequate  removal,  are  frequently  presented  to  sur- 
geons. It  is  difficult  to  say  the  precise  limits  which  should 
negative,  as  being  too  far  advanced  for  operations,  radical 
measures;  but  nearly  the  whole  of  either  the  upper  or  lower 
lip  may  successfully  be  replaced  by  plastic  operations.  , 

Operations  for  cancer  of  the  lip  ought  alwaj's  to  be  under- 
taken before  the  lymphatic  glands  have  become  implicated. 
If  the  glands,  however,  be  affected,  they  must  be  excised  in 
the  freest  possible  manner,  and  it  is  a  good  plan  to  ligature 
any  large  arterial  trunks  in  the  neighborhood  at  the  time  of 
the  operation. 

Epitheliomatous  growths  may  appear  upon  parts  of  the 
face  other  than  the  lips,  and  they  not  infrequently  are  met 
with  at  the  muco-cutaneous  juncture  of  the  nostril  or  e^^elid; 
or,  more  rarelj^,  from  the  skin  of  the  cheeks.  It  is  impossible 
to  discuss  the  question  of  epitheliomatous  ulceration  of  the 
face  generally,  apart  from  rodent  ulcer  and  lupoid  ulceration 
with  which  epithelioma  is  so  often  confounded.  The  essential 
distinctions  between  these  diseases  are  as  follows :  The  ulcer- 
ation of  lupus  occurs  usually  in  the  j^oung,  and  exhibits  a  ten- 
dency to  heal  spontaneously  in  some  parts,  while  spreading  in 
others.  The  margins  of  the  nostrils  are  the  most  frequent  site 
of  exedent  lupus,  and  the  l^^nphatic  glands  are  not  affected. 
Epitheliomatous  ulceration  also  occurs,  as  already'-  mentioned, 
at  the  margin  of  the  nostrils,  but  it  is  a  disease  attacking- 
elderly  people;  the  lymphatic  glands  in  continuity  with  the 
primary  disease  become  affected  in  due  course,  and  there  is  no 
natural  tendency  to  repair  ever  exhibited. 

Rodent  ulcer  nearlj^  alwaj^s  commences  in  the  furrow  be- 
tween the  side  of  the  nose  and  the  lower  e3'elid,  where  the  se- 
baceous glands  are  peculiarly  abundant;  the  lymphatic  glands 
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are  never  affected,  but  the  ulceration  presents  marked  and 
distinctive  physical  signs,  and  usually  appears  in  elderly  sub- 
jects. The  margins  of  the  ulcer  are  sinuous,  inverted,  and 
rolled  over;  the  discharge  is  very  scantj^  and  the  floor  of  the 
ulcer  is  florid,  clean-looking,  and  rather  glossy.  Nevertheless 
the  rodent  ulcer,  the  epithelioma,  and  the  lupoid  ulcer  present 
the  pathological  feature  of  new  growth  and  ulceration  co-exist- 
ing; all  are  malignant,  and  therefore  deserve  mention  in  this 
treatise.  The  treatment  must  depend  upon  the  site  of  the 
growth.  If  the  margins  of  the  nostrils  be  implicated,  the  dis- 
eased portions  should  be  thoroughly  scraped  away  with  cu- 
rettes or  spoons,  and  Pacquehn's  cautery  freely  applied  to  the 
denuded  structures. 

A  similar  plan  of  treatment  is  to  be  recommended  for 
rodent  ulcer  situated  near  the  lower  ej-elid.  But  as  the  dis- 
ease is  certain  to  recur  after  some  months  or  j^ears  unless  its 
extirpation  be  really  carried  out  effectually,  considerations  of 
disfigurement  consequent  upon  the  free  extirpation  of  the 
rodent  ulcer  must  yield  to  the  fact  that  the  parts  can  usually 
be  restored  to  a  great  extent  by  carefully -planned  plastic 
operations.  In  operating  for  epithelioma  of  the  eyelid,  sur- 
prisingly good  results  can  often  be  obtained,  even  where  the 
disease  has  attained  considerable  proportions.  Very  small- 
sized  ulcerations  on  the  face  may  sometimes  be  treated  by  the 
application  of  caustic  paste;  but  as  a  rule  it  will  be  found  bet- 
ter to  resort  to  scraping  them  away  or  excising  them,  general 
or  local  anaesthesia  having  been  induced. 


CHAPTEE  X. 

CANCER  OF  THE  TONGUE. 

The  tong-ue  ma^^  be  attacked  by  most  of  the  varieties  of 
cancer,  though  very  rarely  by  any  excepting  epitheUoma,  the 
occurrence  of  which  is  exceedingly  common.  Epithelioma  of 
the  tongue  occurs  about  five  or  six  times  more  frequently"  in 
the  male  than  in  the  female.  It  has  been  pointed  out  that 
cancer  generally'"  is  more  common  in  the  female  sex,  but  if  we 
exclude  the  breast  and  uterus,  then  cancerous  disease  is  more 
prevalent  in  the  male,  the  predominance  being-  due  to  the  cases 
occurring-  in  the  tongue. 

Epithelioma  of  the  tongue  may  commence  from  any  part 
of  the  surface  of  the  organ,  but  most  of  the  cases  may  be 
divided  into  two  main  groups:  first,  those  commencing-  on  the 
dorsal  surface;  and,  secondly,  those  originating-  from  one  or 
other  side  or  edge  of  the  tongue. 

When  epithelioma  arises  from  the  dorsal  surface  of  the 
tongue,  it  usually  commences  either  solitarily  in  some  small 
crack  or  fissure,  or  by  multiple  points  from  antecedent  chronic 
inflammation,  variously  termed  by  different  writers  ichthyo- 
sis linguae,  psoriasis  linguae,  leucoma  or  leucoplakia.  All  these, 
to  which  more  might  be  added,  are  sjmonj^mous  terms.  Leu- 
coma, or  psoriasis  of  the  tongue,  must  be  regarded  as  the  fre- 
quent precursor  of  cancer,  and  therefore  its  careful  considera- 
tion becomes  of  the  last  importance.  Exceedingly  rare  in  the 
female,  and  rarelj^  of  idiopathic  origin,  psoriasis  of  the  tongue 
is  usually  due  to  the  syphilitic  taint,  but  the  condition  is  ag- 
gravated by,  or  perhaps  sometimes  solely  caused  by,  smoking. 

It  commences  g-enerally  in  those  past  the  meridian  of  life, 
in  whom  some  foulness  of  the  mouth  exists  from  neglected 
teeth,  errors  in  diet,  the  drinking  of  ardent  spirits  and  liqueurs, 
and  some  rarer  irritative  conditions  which  have  affected  the 
mucous  membrane.  First,  there  is  a  localized  hypenrmia, 
the  papillary  la^'er  being-  denuded  of  its  protecting  epithelium. 
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Then  the  epithelium  proliferates,  and  small  white  depressed 
I)atches,  as  if  inlaid,  ma^^  be  noticed  scattered  here  and  there. 
A  similar  condition  is  frequently  to  be  observed  upon  the  lips 
or  buccal  mucous  membrane.  If  patients  applj^  for  advice,  as 
they  rarely  do  in  this  early  stage  of  the  disease,  a  favorable 
prognosis  may  usually  be  given,  but  the  gravity  of  the  condi- 
tion should  at  once  be  pointed  out  to  the  patient  in  the  plain- 
est possible  manner.  The  teeth  must  be  thoroughly-  put  in 
order,  smoking  absolutely  interdicted,  the  diet  most  carefully 
regulated;  alcoholic  beverages  must,  if  allowed  at  all,  onl.y  be 
permitted  in  a  YQvy  diluted  form  and  to  a  very  small  extent. 
Whether  or  no  a  history  of  syphilis  be  elicited,  it  is  well  to 
prescribe  a  mixture  containing  small  doses  of  perchloride  of 
mercury  and  iodide  of  potassium,  with  or  without  the  addition 
of  Fowler's  solution.  In  some  cases  resolution  of  the  ichthy- 
otic  patches  may  be  attained  in  the  most  speedy  manner  by 
fumigating  the  tongue  with  vapor  of  calomel.  Of  the  several 
apparatus  in  use  for  this  purpose  the  best  is  that  introduced 
b3^  Dr.  Hugh  Fenton,  which  consists  of  a  small  iron  retort  into 
which  a  small  teaspoonful  of  calomel  is  placed,  and  having 
been  heated  with  a  spirit-lamp  flame  beneath,  the  vapor  is 
blown  upon  the  tong'ue  with  a  small  india-rubber  bellows  at- 
tached to  the  instrument.  By  this  means  a  fine  metallic  film 
of  pure  mercury  is  deposited  upon  the  patches,  which,  in  all 
except  aggravated  cases,  resolve  after  a  few  fumigations. 

Schuchardt  has  traced  the  steps  between  buccal  and  lin- 
gual psoriasis  and  cancer  of  the  cheek  and  tongue.^^  A  case 
fell  under  his  observation  where  psoriasis  of  the  tongue  had 
existed  for  many  years  in  a  dormant  condition,  but  ultimately 
assumed  the  character  of  epithelioma.  The  tongue  haA'ing 
been  removed,  the  transition  from  the  psoriasis  to  the  epithe- 
lioma was  demonstrated  microscopically.  Schuchardt  also 
draws  attention  to  the  development  of  cancer  of  the  penis  from 
"  psoriasis  preputialis,"  by  which  he  means  a  condition  of  phi- 
mosis with  chronic  inflammation  of  the  prepuce. 

The  lesson  to  be  derived  from  these  observations  is  that 
when  a  small  isolated  patch  upon  the  membrane  persists  after 
the  removal  of  all  aggravating  conditions  and  assumes  a  warty 
character,  indurated  around  its  base,  the  growth  should  be 
very  freely  excised  by  elliptical  incisions.  If  the  growth  be  of 
comparatively  large  size,  s^y  approaching  the  size  of  a  nut,  or 
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if  the  patches  and  growths,  though  smaller,  be  multiple,  the 
entire  tongue  had  better  be  excised;  and  in  the  case  of  opera- 
tions performed  in  the  premonitory  or  early  stage  of  cancer, 
the  removal  of  the  tongue  may  be  regarded  as  a  curative 
measure.  The  loss  of  a  tongue  is  to  the  patient  not  so  great 
a  sacrifice  as  at  first  sight  would  appear.  The  small  part  of 
the  base  close  to  the  epiglottis  and  pillars  of  the  fauces  eventu- 
all3"  falls  forward  and  constitutes  a  miniature  tongue.  The 
faculty  of  speech,  although  impaired,  still  exists,  and  the  pa- 
tient will,  in  most  instances,  get  on  very  comfortably  with  the 
diminutive  organ. 

When  cancer  occurs  upon  one  or  other  side  of  the  tongue, 
whicii  is  its  most  common  site,  there  is  not  ordinaril.y  much 
trouble  as  to  the  diagnosis.  A  small  sore  spot  is  usually  first 
formed  by  the  contact  of  the  tongue  with  the  inner  surfaces 
of  the  molar  and  biscuspid  teeth,  with  incrustations  of  tartar, 
faulty  stoppings,  or  sharp  edges.  This  soon  becomes  indu- 
rated around  its  base,  the  edges  are  typically  rugged  and 
everted,  with  a  foul  slough  upon  the  surface  of  the  ulcer,  which 
bleeds  ver^''  readily  upon  pressure.  The  chief  difficulty  in 
diagnosis  lies  in  distinguishing  the  disease  from  a  syphilitic 
gumma,  which  in  the  tertiary  stage  of  syphilis  not  uncom- 
monly develops  in  the  tongue.  A  gumma  usuall}^  occupies 
the  central  portion  of  the  tongue,  and  the  ulceration  is  secon- 
dary to  the  syphilitic  growth.  In  the  case  of  epithelioma,  the 
side  of  the  tongue  is  usuallj^  the  part  affected,  the  ulceration 
proceeds  from  the  surface  inward,  and  there  is  impaired  mo- 
bility of  the  organ. 

Partial  removal  of  the  tongue  for  cancer  must  not  be  rec- 
ommended, save  in  exceedingly  early  stages  of  the  disease. 

I  recollect  the  case  of  a  woman  whom  I  treated  at  the 
Cancer  Hospital  and  who  first  presented  herself  to  me  with 
an  ulcerated  epithelioma  about  the  size  of  a  sixpence  on  the 
left  lateral  border  of  the  tongue.  The  disease  appeared  so 
small  and  isolable  that  I  thought  I  could  certainly  save  the 
tongue.  I  ligatured  the  left  lingual  artery  beneath  the  hyo- 
glossus  muscle,  and  afterward  excised  the  growth  with  a  good 
w^edge-shaped  portion  of  the  adjoining  lingual  tissue.  There 
did  not  appear  to  be  the  smallest  trace  of  glandular  affection. 
The  tongue  got  perfectly  Avell  within  a  few  days,  and  the  im- 
mediate result  was  excellent;    but  recurrence  of  the  disease 
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took  place  in  the  floor  of  the  mouth  in  a  few  weeks.  Tlie  fact 
must  never  be  forgotten,  in  considering  cancerous  disease  of 
the  tong-ue,  tliat  botli  tlie  vascular  and  lymphatic  systems  of 
the  organ  are  exceedingly  ample,  and  favor  the  growth  and 
progression  of  cancer  to  an  extent  almost  unparalleled  in  any 
other  region  of  the  body.  Hence  in  treating  epithelioma  of 
the  tongue — the  question  of  syphilis  having  been  excluded  by 
the  history  of  the  case,  an  absence  of  its  physical  signs,  or  by 
the  negative  results  of  antisyphilitic  remedies  boldly  pushed — 
if  an  operation  is  to  be  resorted  to,  nothing  short  of  extirpa- 
tion of  the  whole  tongue  and  a  considerable  part  of  the  floor 
of  the  mouth,  with  the  adjacent  lymphatic  vessels  and  glands, 
should  be  contemplated.  Such  an  operation  is  certainly  se- 
vere, but  need  not  be  considered  as  dang'erous  to  life  in  a  case 
suitably  selected,  proper  care  having  been  given  to  operative 
details  and  proper  antiseptic  dressings  selected. 

There  are,  perhaps,  more  methods  of  excising  the  tongue 
than  for  the  performance  of  almost  any  other  operation  in 
surgery. 

By  Kocher's  method  a  more  thorough  extirpation  of  the 
infected  parts  beneath  the  base  of  the  organ  and  in  the  sub- 
maxillary sj)ace  can  be  effected  than  by  the  other  operations; 
and  it,  or  some  modification  of  it,  should  be  selected  for  most 
of  those  cases  of  cancer  where  the  side  of  the  tongue  and  floor 
of  the  mouth  are  infected.  In  no  situation  can  the  eftects  of 
cancerous  disease  be  more  horrible  from  every  point  of  view 
than  when  the  tongue  or  mouth  are  implicated,  and  upon  these 
grounds  extirpation  of  the  malignant  growth  is  often  recom- 
mended merely  as  a  palliative  measure,  to  mitigate  distress, 
prolong  life,  check  hemorrhage,  and  remove  the  foetor  which 
attends  the  disease.  When  the  bleeding  from  a  cancerous 
tongue  becomes  profuse,  ligature  of  the  lingual  arter^^  is  often 
necessary  for  its  arrest.  The  secondarj^  growths,  too,  often 
give  rise  to  alarming  hemorrhage  by  ulcerating  into  some  of 
the  large  vessels  in  the  submaxillary  or  anterior  triangles;  in 
these  cases,  also,  the  ligature  of  the  artery  involved  or  of  the 
common  carotid  is  often  advisable. 

For  dyspnoea,  caused  by  pressure  of  the  growths  upon  the 
trachea,  tracheotomy  must  be  performed,  and  this  operation 
may  become  necessary  while  excision  of  the  tongue  is  being 
carried  out. 
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In  all  cases  of  cancer  of  the  tongue  where  operative  pro- 
ceeding's are  discountenanced  Chian  turpentine  should  be  ad- 
ministered. The  value  of  this  drug  for  uterine  cancer  has  been 
pointed  out,  and  the  same  principles  guide  its  administration 
for  lingual  cancer. 

The  various  mouth-washes  prescribed  to  diminish  or  de- 
stroy the  foetor  of  the  discharge  in  malignant  disease  are  too 
well  known  to  need  description.  Where  dysphagia  exists, 
the  propriet}^  of  performing  gastrostomy  should  become  the 
subject  of  consultation. 

Malignant  disease  may  also  occur  primarily-  in  the  Ijnn- 
phatic  glands  or  salivarj"  glands  in  the  floor  of  the  mouth.  In 
an3^  case  the  disease  must  be  recognized  by  its  physical  signs, 
and  distinguished  from  non-malignant  tumors,  such  as  ranula, 
najvi,  and  simple  adenomata. 

•  Calculi  imbedded  in  the  salivary  ducts,  abscesses,  and  en- 
largements of  the  bursa  sublingualis  submucosa  can  hardlj^  be 
mistaken  for  cancer. 


CHAPTEE  XI. 

CAXCER  OF  THE  ZS^OSE,  XASO-PHARYNX,  PALATE,  GUMS, 

AND  TONSILS. 

The  cavities  of  the  nose  and  naso-phaiynx  are  sometimes 
the  seat  of  malig-nant  disease.  Carcinomatous  growths,  en- 
cephaloid,  and  epithelioma  are  exceedingly^  rare,  especially 
the  latter,  in  these  situations. 

Epitheliomatous  ulceration,  when  commencing  in  the  in- 
terior of  the  nose,  is  difficult  of  recog-nition  in  its  early  stages, 
unless  situated  in  the  anterior  portion  of  the  nasal  chamber. 
From  necrosis  of  the  nasal  hones,  due  to  syphilis,  struma,  lupus, 
and  injuries,  the  disease  has  to  be  disting-uished. 

A  sarcomatous  growth  of  the  nose  and  naso-pharynx  ap- 
pears, ordinarily,  in  the  form  of  a  solitary  polypus,  of  a  purely 
sarcomatous  or  flbro-sarcomatous  composition.  In  the  nose, 
the  growth  usually  springs  from  the  septum,  less  frequently 
from  the  floor  or  outer  walls  of  the  cavity,  and  is  distinguish- 
able from  simple  non-malignant  polypi  by  being  solitarj^,  of  a 
tough  consistence,  non-hygrometric,  and  by  its  readily  hem- 
orrhagic qualities. 

When  a  malignant  polj'pus  is  found  in  the  naso-pharynx,  it 
is  usually  attached  to  and  arises  from  the  roof  of  the  cavity, 
or  the  under  surface  of  the  base  of  the  skull.  The  poh'pus 
may  be  of  encephaloid  nature,  but  is  more  frequently  of  the 
sarcomatous  type. 

A  malig"nant  pol^'pus  arising"  in  either  the  nose  or  naso- 
pharj^nx  by  its  growth  encroaches  upon  the  neighboring  parts, 
causing-  prominences  on  the  maxillarj^  region  of  the  face  by 
extension  forward,  on  the  palate  by  extension  downward,  or 
protrusions  of  the  eyeballs  hy  extension  upward,  g-iving-  rise 
to  the  condition  known  as  frog's  face.  If  the  growth  be  situ- 
ated in  the  naso-pharynx,  it  can  be  recognized  by  the  finger 
inserted  through  the  mouth,  or  may  be  seen  protruding"  below 
the  inferior   border  of  the  velum   pendulum  palati.     Naso- 
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pharyng'eal  polypus  ought  to  be  easily  distinguished  from 
retro-pharyiigeal  abscess,  with  which  it  has  been  confounded; 
but  polypus  in  this  region  has  not  infrequently  been  mistaken 
for  an  encephalocele,  bulging  through  the  base  of  the  skull,  and 
the  deplorable  result  of  treatment  based  upon  a  mistaken  di- 
agnosis need  scarcely  be  commented  upon. 

As  to  treatment  for  malignant  disease  arising  in  the  nose  or 
naso-pharj'nx,  preliminary  exploratorj-  operations  are  needed 
to  gain  free  access  to  the  disease.  These  are  various,  and  the 
particular  explorator}^  operation  must  be  selected  by  which 
the  readiest  access  can  be  gained  to  the  base  of  the  growth : 

1.  The  anterior  portion  of  the  nasal  cavity  may  be  opened 
either  by  an  incision  carried  through  the  median  line  of  the 
nose  and  upper  lip,  or  by  one  commenced  below  the  inner  can- 
thus  of  the  e^'elids  and  passing"  downward  in  the  naso-maxil- 
lary  groove,  around  the  cartilage  of  the  aperture  of  the  nose, 
terminated  vertically  through  the  median  line  of  the  upper  lip. 

2.  Access  having  been  gained  \>y  the  latter  incision  to  the 
front  of  the  nasal  chamber,  its  deeper  portions  maj^  be  ex- 
posed more  fully  by  chiselling  through  the  inferior  maxillar^^ 
bones  (their  soft  covering  having  been  reflected  outward), 
horizontally,  in  a  plane  above  the  level  of  the  palate,  and  by 
afterward  forcibly  depressing  the  anterior  palatine  portion 
downward,  but  leaving  the  posterior  and  soft  portion  of  the 
palate  with  its  vessels  and  nerves  undisturbed.  The  parts 
can  be  reunited  after  the  object  of  the  exploratory  operation 
has  been  accomplished. 

3.  Rouge's  excellent  operation,  which  consists  in  dividing 
the  labio-gingival  mucous  membrane  horizontallj-,  from  the 
left  upper  to  the  right  upper  molar  teeth,  hj  gaining-  access 
to  the  front  of  the  nasal  cavity  over  the  anterior  nasal  spine, 
and  reflecting  the  soft  parts  and  nasal  cartilages  upward  over 
the  face. 

4.  Exploratory  incisions  through  the  palate. 

After  the  growth  has  been  sufficiently  exposed  by  the  ex- 
ploratorj'  operation  which  has  been  selected,  it  must  be  sev- 
ered from  its  attachments  by  burning  through  its  pedicle  with 
Pacquelin's  cautery-  or  with  a  galvanic-wire  cautery-.  In  some 
cases  the  neoplasm  may  be  excised  with  scissors,  a  scalpel,  or 
hy  chiselling  it  away,  but  the  hemorrhage  consequent  upon 
such  procedures  is  often  alarming  and  difficult  to  arrest. 
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During"  operations  of  anj^  extent  of  the  character  referred 
to,  there  is  always  a  certain  danger  contingent  upon  the  pas- 
sag-e  of  blood  into  the  lungs  through  the  trachea.  Some 
writers  advise  either  that  tracheotomy  should  be  performed, 
and  Trendelenburg-'s  tampon  canula  inserted  into  the  trachea, 
or  an  ordinary  canula  employed,  a  sponge  with  a  long-  thread 
attached  being  pushed  into  the  pharynx.  In  most  cases,  in 
the  hands  of  skilful  operators,  these  preliminaries  may  be  dis- 
pensed with;  but  the  operator  should  always  be  prepared  to 
j)erform  tracheotomy,  or  to  infuse  saline  fluid  into  the  veins 
in  case  of  need,  and  he  must  be  considered  lacking-  in  common 
care  should  he  neglect  to  hav^e  the  proper  instruments  for 
these  operations  at  hand,  as  the  patient's  life  may  hinge  upon 
the  prompt  performance  of  one  or  other  of  these  procedures. 

Cancer  occurring  primarily  in  the  palate  is  rare;  but  it  is 
sometimes  met  with  in  the  form  of  epithelioma,  or  still  more 
rarely  as  sarcoma.  Epithelioma  of  the  palate  does  not  present 
appearances  different  from  the  g-rowth  as  found  elsewiiere. 
Sarcoma  appears  as  a  prominent,  vascular,  semi-fluctuating- 
sw^elling-  beneath  the  periosteum,  which  mig-ht  be  mistaken  in 
some  cases  for  an  abscess. 

Save  in  cases  where  the  malignant  disease  has  advanced 
too  far,  the  palate  should  be  excised  for  cancer.  This  opera- 
tion is  far  simpler  than  at  first  sight  appears.  One  of  the 
central  incisor  teeth  must  be  extracted,  and  the  alveolar  mar- 
g-in  sawn  through  almost  in  the  middle  line.  The  incision 
must  be  extended  through  the  middle  line  of  the  hard  palate 
from  before  backward,  by  means  of  a  narrow  saw  inserted 
over  the  anterior  nasal  spine  into  the  inferior  meatus.  An 
incision  through  the  labio-gingival  furrow  is  then  made  as  in 
Roug-e's  operation,  and  each  half  of  the  palate  successively 
removed  by  chiselling  through  the  maxilla,  horizontall3%  a 
little  above  the  level  of  the  palatine  process.  The  process 
must  then  be  wrenched  away  from  its  posterior  bony  attach- 
ment, the  velum  being  cut  through  with  scissors,  and  the  pos- 
terior palatine  vessels  grasped  with  Wells'  pressure-forceps, 
or  touched  with  the  point  of  the  platinum  cautery. 

Malignant  epulis  is  the  term  applied  to  sarcomatous  or 
epitheliomatous  growths,  springing  from  the  periosteal  mar- 
gin of  the  alveoli.  In  all  except  ver^'  extensive  cases  they 
should  be  excised  with  a  considerable  width  of  the  bone  from 
which  they  spring. 
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Butlin'^"  records  twelve  cases  of  primary  cancer  of  the  ton- 
sil, in  all  of  which  microscopic  examinations  of  the  growths 
were  made.  Nine  Avere  cases  of  small  round-celled  sarcoma, 
one  of  spheroidal-celled  carcinoma,  and  two  of  epithelioma. 
In  all  save  one  of  the  cases  of  sarcoma  there  were  secondary 
deposits  in  the  glands.  In  the  exceptional  case  the  tonsil  was 
removed  by  the  thermo-cautery  knife,  and  two  years  after- 
ward the  patient  was  quite  well  and  free  of  the  disease.  Of 
the  other  cases,  two  of  which  were  operated  upon  with  the 
galvano-cautery,  three  with  the  ecraseur,  and  the  remainder 
\iy  excision  with  the  knife,  all  proved  fatal  by  recurrence  of 
the  disease,  though  all  recovered  from  the  immediate  effects 
of  the  operations  and  were  temporarily  relieved. 


CHAPTER   XII. 

CANCER  OF  THE  BONES. 

The  bones  with  their  periosteum  and  vessels,  being"  derived 
from  mesoblastic  tissue,  cannot  give  rise  primarily  to  malig*- 
nant  growths  other  than  sarcomata.  An  apparent  exception 
exists  in  the  case  of  the  upper  jaw,  the  interior  of  the  antrum 
being-  clothed  with  mucous  membrane  continuous  with  that  of 
the  nasal  fossie,  and  encephaloid  carcinoma  may  arise  from 
the  glands  of  this  mucous  membrane.  The  older  writers  used 
ordinarily  to  treat  of  cancer,  meaning  carcinoma  of  bone,  but, 
for  reasons  already  given,  when  cancer  occurs  in  bone  it  is  as 
some  form  of  sarcoma. 

As  distinguished  by  the  characters  of  its  component  cells, 
sarcoma  of  bone  appears  either  as  small  round-celled,  spindle- 
celled,  mixed-celled,  or  giant-celled  (myeloid).  Moreover,  the 
sarcomata  of  bone  are  divided  into  two  main  groups,  viz.,  those 
which  arise  from  the  interior  of  the  bone,  usually  in  the  case 
of  a  long  bone  commencing-  in  the  cancellous  tissue  of  an 
epiphysis,  and  termed  "central"  growths;  and  a  group  which 
arises  from  the  periosteum,  and  termed  "  periosteal "  growths. 

The  periosteal  growths,  ag-ain,  occasionally  arise  from  the 
outer  surface  of  the  membrane,  such  tumors  being-  designated 
"parosteal,"  but  far  more  frequently  the^^  spring  from  its 
inner  surface,  "  subperiosteal."  Practically,  however,  the  par- 
osteal  growths  may  be  dismissed  from  general  consideration, 
and  excluding,  further,  malignant  disease  of  the  upper  jaw, 
cancer  of  bone  may  be  arranged  either  as  subperiosteal  or 
central  sarcomata.  This  difference  of  origin  is  of  the  greatest 
importance  to  appreciate,  because  it  carries  with  it  other 
marked  differences  as  to  structure,  diagnosis,  prognosis,  and 
treatment. 

As  to  structure,  an  example  of  either  g-rowth  maj'  consist 
of  round,  spindle,  or  mixed  cells,  or  of  mj-eloid  cells  sparsely- 
scattered;  but  myeloid  cells  are  never  present  in  large  pro- 
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portion  in  subperiosteal  sarcoma,  while  in  growths  of  central 
origin,  four-fifths  of  their  bulk  may  be  constituted  by  myeloid 
or  g-iant  cells.  Further,  when  myeloid  cells  exist  in  abundance 
in  a  sarcoma,  they  impart  to  it  a  maroon-red  coloration,  and 
thus  b}-  the  naked  eye  the  myeloid  may  be  distinguished  from 
the  sarcoma  whose  cells  are  round  or  spindle-shaped,  and 
which  give  a  paler  color  to  the  neoplasm. 

Secondary  changes  are  rare  in  the  central  sarcomata,  but 
ossification  and  chondrification  are  common  in  subperiosteal 
growths.  The  central  growths  are  more  or  less  confined  by 
the  bony  walls  surrounding  them,  which  retard  their  rate  of 
progress,  reducing  their  malignanc}-;  but  as  a  growth  ad- 
vances toward  the  surface  the  bone  thins  away  before  it,  and 
when  the  bony  laj^er  has  been  reduced  to  the  thickness  of 
parchment  or  egg-shell,  a  peculiar  crackling,  which  aids  the 
recognition  of  the  disease,  can  be  elicited  upon  manipulation. 
The  vascular  supply,  too,  is  more  liberal  toward  the  central 
than  the  subperiosteal  growths,  whence  the  pulsation,  absent 
in  the  latter  variety,  is  often  met  with  in  the  former.  The 
tendency  to  glandular  implication  and  infiltration  of  the  sur- 
rounding structures  is  less  in  the  case  of  central  than  of  peri- 
osteal growths;  nor  are  secondary  growths  nearly  so  commoii 
in  internal  organs  in  conjunction  with  the  former  as  with  the 
latter  variety. 

From  all  these  considerations  it  appears  that  ordinarily 
the  prognosis  is  favorable  in  a  case  of  central,  but  bad  in  one 
of  subperiosteal  sarcoma.  For  subperiosteal  sarcoma  of  the 
extremities,  very  early  amputation  is  the  only  surgical  means 
upon  which  any  hope  of  cure  can  be  placed;  but  some  sur- 
geons incline  to  think  that  for  the  central  variety  of  sarcoma, 
removal  of  the  disease  with  resection  of  portion  of  the  bone  in 
which  it  lies  will  be  adequate.  To  my  mind,  it  appears  that, 
while  admitting  the  far  less  probability-  of  generalization  in 
the  latter  than  in  the  former  case,  there  can  be  few  instances 
where  anything  short  of  amputation  can  be  considered  suffi- 
ciently radical  to  extirpate  the  disease. 

When  sarcoma  attacks,  centrallj^  one  of  the  bones  of  the 
vault  of  the  skull,  the  growth  is  usualh'  solitary,  and  not 
prone  to  infect  the  Ijnnphatic  system.  Subperiosteal  (sub- 
pericranial)  disease,  on  the  other  hand,  usually  consists  of 
multiple  growths,  which  are  verv  apt  to  generalize  rapidly. 
VIII— 43 
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A  subpericranial  sarcoma  needs  to  be  distinguished  from  a 
node,  whether  simple  or  S3'^philitic,  from  hasmatoma,  and  from 
Pott's  "  puffy  tumor/'  The  probability  of  other  growths  ap- 
pearing shortly  does  not  offer  much  hope  of  advantage  to  ac- 
crue from  excision  of  a  subpericranial  sarcoma;  nor  must  the 
further  consideration  be  forg'otten  of  the  possible  existence 
of  a  similar  growth  on  the  converse  side  of  the  bone.  When 
sarcoma  arises  in  connection  with  the  dura  mater,  the  growth 
usuall}'  first  invades  and  afterward  perforates  the  calvarium 
as  a  fungating  mass,  which  pulsates  either  on  account  of  the 
size  of  its  own  vessels,  or  pseudo-pulsation  may  be  transmitted 
from  the  brain  beneath.  Such  a  sarcoma  is  termed  by  the 
older  writers  ''  fungous  tumor  of  the  dura  mater." 

Sarcomatous  disease  of  the  bones  not  infrequently  appears 
in  conjunction  with  osteitis  deformans. 

Cancer  of  the  upper  jaw  may  occur  either  as  sarcoma 
springing  from  the  bone  itself  and  its  investments,  or  as  en- 
cephaloid  carcinoma  commencing  in  the  mucous  lining  of  the 
nose  or  antrum.  Tumors  of  the  upper  jaw  may  be  either  in- 
nocent or  malignant,  or  cystic  or  solid.  Both  innocent  and 
malignant  tumor  may  also  spring  from  the  surface  of  the 
bone  in  front,  arise  from  the  interior  of  the  bone,  or  press  it 
forward  by  expansion  from  behind.  If  the  tumor  be  malig- 
nant, and  situated  either  superficially,  or,  if  deeply,  with  room 
to  expand  into  the  nasal  fossas  or  pharj-nx,  its  rate  of  growth 
will  be  rapid,  and  the  lymphatic  glands  will  become  affected 
earl3^  Its  tendencj^  to  rapidly  infiltrate  the  surrounding  tis- 
sues and  the  irregularity  of  its  contour  (before  it  may  have 
advanced,  to  the  ulcerative  stage)  will  serve  to  distinguish  it 
from  an  innocent  tumor.  The  sensation  of  egg-shell  crackling, 
in  any  case,  cannot  hy  itself  be  regarded  as  distinctive  of  ma- 
lignant disease,  but  ordinarily  merely  of  a  growth,  innocent 
or  otherwise,  coated  by  a  thin  bony  layer. 

The  early  recognition  of  malignant  disease  of  the  upper 
jaw  is  often  as  difficult  as  it  is  important,  and  often  cannot  be 
made  apart  from  exploratory^  puncture  or  incision.  Fortu- 
nately these  means  are  indicated  in  the  treatment  of  the-  non- 
malignant  tumors.  An  exploratory^  puncture  will  demonstrate 
the  existence  of  dropsy  of  the  antrum,  of  chronic  suppuration 
within  the  antrum,  or  aid  the  diagnosis  of  a  dentigerous  cyst, 
if  doubt  remain  as  to  whether  the  tumor  under  examination 
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be  one  of  these  conditions  or  of  a  soft  cj'stic  sarcoma.  For 
every  form  of  malignant  disease  of  the  upper  jaw,  before 
glandular  infection  has  arisen,  excision  of  the  bone  should  be 
performed.  Considered  per  se,  excision  of  the  bulk  of  the 
upper  jaw,  as  ordinaril3'  performed,  through  an  incision  car 
ried  down  the  side  of  the  nose,  and  through  the  median  line  of 
the  upper  lip,  with  a  short  auxiliary  incision  running  below 
the  lower  margin  of  the  orbit,  need  not  be  deemed  of  a  dan- 
gerous character;  and  if  the  malignant  growth,  on  account  of 
which  the  operation  is  performed,  be  small,  and  especially  if 
centrally  situated,  an  exceedingly^  good  result  may  be  antici- 
pated. 

On  the  other  hand,  if  a  case  be  presented  to  an  operator 
where  the  submaxillar}'  l3aiiphatic  glands  are  affected,  where 
the  growth  has  infiltrated  the  soft  coverings  of  the  face,  or 
has  ulcerated  into  the  mouth  and  nose,  the  only  good  to  be 
anticipated  from  excision  of  the  jaw  would  be  the  temporary 
removal  of  a  source  of  the  greatest  distress  to  the  patient,  but 
with  the  risks  of  a  dangerous  operation. 

Sarcoma  attacks  the  lower  jaw  in  forms  which  may  arise 
either  from  the  periosteum  or  from  the  medullary  portion. 
The  same  principles  of  treatment  apply  both  to  sarcoma  of 
the  lower  and  upper  jaws.  In  the  case  of  the  lower  jaw  the 
central  are  commoner  than  the  subperiosteal  variety. 

Subperiosteal  are  commoner  than  central  tumors  of  the 
clavicle,  though  this  bone  is  but  rarely  attacked  by  malignant 
disease.  The  only  objection  to  resection  of  the  clavicle  for 
malignant  disease  is  the  important  anatomical  relationship 
of  the  bone  to  the  structures  beneath  it.  Still,  in  well-selected 
cases  resection  of  the  clavicle  may  be  advantageously  resorted 
to,  especially  for  sarcoma  attacking  the  outer  extremity  of 
the  bone. 

Sarcoma  of  the  scapula  is  not  a  very  uncommon  variety'  of 
malignant  disease.  It  ordinarily  occurs  about  the  age  of  pu- 
bertj',  and  a  typical  case  is  described  in  the  "  British  Medical 
Journal "  of  July  10th,  1886.  The  patient  was  aged  sixteen,  and 
admitted  in  July,  1883,  into  University  College  Hospital,  under 
the  care  of  Mr.  Heath.  The  natural  outlines  of  the  right 
shoulder  were  obscured  by  a  roughly  pyramidal  swelling,  the 
base  of  which  was  situated  at  the  axillary  border  of  the  scap- 
ula, and  the  apex  at  about  the  middle  of  the  supra-condj^lar 
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ridges  of  the  humerus.  Amputation  had.  been  proposed  six 
months  previously,  but  had  been  then  dechned.  On  July  4th, 
1883,  Mr.  Heath  amputated  the  arm  at  the  shoulder-joint,  and 
excised  the  scapula  and  outer  portion  of  the  clavicle.  From 
this  operation  the  patient  recovered,  and  remained  free  from 
recurrence  of  the  disease,  which  was  of  an  exceptionally  ag-- 
gravated  form,  till  Christmas,  1885,  when  a  small  lump  was 
observed  on  the  front  of  the  chest.  In  May,  1886,  this  growth 
measured  three  inches  in  diameter,  and  it  was  excised.  The 
patient  recovered  quickly,  and  no  further  signs  of  recurrence 
were  observed  when  the  case  was  reported  in  July,  1886. 

When  the  humerus  becomes  the  seat  of  sarcoma,  either  the 
growth  appears  in  the  head  of  the  bone  as  a  central  neoplasm, 
or  the  shaft  is  the  situation  of  a  subperiosteal  growth. 

When  the  head  of  the  humerus  is  attacked,  the  growth 
tends  in  its  early  stage  to  expand  the  bone  in  a  direction  out- 
ward. The  expanded  extremit}^  of  bone  is  also  uneven  in  con- 
tour, and  in  due  course  there  will  be  egg-shell  crackling.  The 
neoplasm  does  not  invade  the  articular  cartilages;  if  very 
vascular  there  will  be  a  bruit  and  pulsation  somewhat  simu- 
lating aneurism  of  the  axillary  artery.  But  the  firmer  con- 
sistence of  the  tumor,  its  position,  the  absence  of  bilateral  ex- 
pansatility,  and  the  fact  that  its  dimensions  are  not  lessened 
by  compression  of  the  subclavian  artery,  serve  to  establish 
the  differential  diagnosis.  Enchondromata  and  exostoses  are 
prone  to  occur  at  the  upper  epiphysial  line  on  the  humerus, 
but  such  growths  are  denser  and  more  pedimculated  than  cen- 
tral sarcoma.  As  to  treatment,  some  recommend  excision  of 
the  head  of  the  humerus,  and  this  might  suffice  if  the  diagno- 
sis were  established  at  a  remarkably  earl}^  period;  but  in  most 
cases  amputation  at  the  shoulder-joint  will  be  the  proper  op- 
eration, and  it  may  be  advisable  even  to  extend  the  area  of 
the  operation,  as  in  Mr.  Heath's  case. 

Subperiosteal  sarcoma  of  the  humerus  appears  as  a  swell- 
ing over  some  part  of  the  shaft  of  the  bone,  producing  a  some- 
what spindle-shaped  aspect.  The  disease  is  certainly  apt  to 
be  confounded  with  periostitis,  but  d^ny  doubt  can  be  cleared 
up  by  an  exploratory  incision.  Bearing  in  mind  that  the 
smaller  the  tumor,  cceteris  paribus,  the  greater  the  difficulty 
of  diagnosis,  but,  if  detected,  the  more  hopeful  the  treatment, 
the  importance  of  exploring  any  doubtful  growth  in  the  region 
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of  the  humerus  will  be  apparent.  Subperiosteal  sarcoma  of 
the  humerus  is  a  very  malignant  from  of  cancer,  and  in  most 
cases  amputation  at  the  shoulder-joint  is  to  be  recommended. 

Central  sarcoma  of  the  lower  extremity  of  the  humerus  is 
rare.  Subperiosteal  sarcoma  attacks  the  shafts  of  the  radius 
and  ulna,  and  central  sarcoma  the  extremities  (usually  the 
inferior)  of  these  bones.  Being-  situated  further  from  the 
trunk  than  the  humerus,  the  prog-nosis  is  far  more  hopeful; 
and  the  same  general  principles  already  laid  down  must  be 
applied  to  any  tumor  of  the  radius  or  ulna  in  respect  to  diag- 
nosis and  treatment. 

Sarcoma  may  also  attack  a  metacarpal  bone  or  phalanx, 
subperiosteally  or  centrally,  but  the  disease  is  rare. 

The  sternum  and  the  ribs  are  occasionally  the  seat  of  sar- 
coma. If  the  growth  be  detected  while  small,  it  may  often  be 
successfully  removed  with  the  portion  of  bone  from  which  it 
springs. 

The  femur  is  the  most  liable  of  all  the  long  bones  to  sar- 
comatous disease.  Subperiosteal  sarcoma  may  be  either  round, 
spindle,  or  mixed  celled,  and  is  usually  situated  over  the  lower 
portion  of  the  bone.  Subperiosteal  sarcoma  of  the  femur  is  a 
most  fatal  variet}^  of  cancer,  and  has  been  known  to  run  its 
course  from  start  to  finish  within  three  months.  The  proba- 
bility that  amputation  above  the  disease,  through  the  shaft 
of  the  femur,  will  not  be  a  safeguard  against  recurrence,  and 
the  great  danger  to  life  which  accompanies  amputation 
through  the  hip-joint,  render  subperiosteal  sarcoma  of  the 
femur  one  of  the  most  unfavorable  kinds  of  cases  which  falls 
under  the  notice  of  the  surgeon. 

Latterly  a  new  method  of  amputation  at  the  hip-joint  has 
been  introduced,  viz.,  by  a  lateral  vertical  incision  terminating' 
in  an  oval,  after  the  oval  method  of  amputation  at  the  shoul- 
der-joint. The  vessels  can  be  secured  as  they  are  divided  by 
this  method,  and  the  results  will  probably  3'ield  a  far  larger 
number  of  successes  than  those  afforded  by  flap  operation. 
The  patient  is  placed  upon  the  sound  side,  and  the  sound  thigh 
fully  flexed  and  secured  in  that  position.  A  vertical  incision 
is  commenced  about  two  inches  above  the  trochanter,  and 
carried  downward  along-  the  femur  for  several  inches.  The 
operator  dislocates  the  head  of  the  femur  from  the  cotyloid 
cavity,  his  assistants  first  abducting-  and  afterward  adducting- 
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the  limb.  While  the  limb  is  fully  adducted.  and  the  upper 
part  of  the  femur  forcibly  pulled  out  of  the  wound,  the  knife 
must  be  g-lided  down  the  inner  side  of  the  bone,  separating-  the 
muscular  attachments  to  as  low  a  point  as  necessary.  Am- 
putation is  concluded  by  cutting  across  the  soft  parts,  the 
femoral  artery  having-  been  previously  secured. 

Central  sarcoma  usually  selects  the  lower  in  preference  to 
the  upper  extremity  of  the  femur. 

The  tibia  and  fibula  are  often  the  seats  of  subperiosteal  or 
central  sarcoma.  The  subperiosteal  form,  when  it  attacks 
these  bones,  often  fung-ates  through  the  skin,  a  complication 
only  very  rarely  met  with  in  the  case  of  the  femoral  sarcoma. 
The  upper  extremities  of  the  tibia  and  fibula  are  those  in  which 
central  sarcomata  usually'  occur. 

Sarcoma  of  these  bones  is,  as  compared  with  femoral  sar- 
coma, a  much  slower-growing  form  of  cancer. 

The  same  general  principles  apply  to  sarcoma  of  the  lower 
extremity  with  regard  to  resection  and  amputation  as  for  the 
upper  extremity — with  the  reservation  that  of  amputations 
of  the  upper  as  compared  with  the  lower  extremity,  the  dan- 
ger to  life  is  greater  in  respect  to  the  lower  limb.  As  to  the 
risks  of  amputations  of  the  extremities,  in  reference  to  their 
position  upon  the  limbs,  the  general  rule  is  that  the  nearer 
the  amputation  is  performed  to  the  trunk,  the  greater  the 
danger. 

Of  course  the  mortality  of  amputations  depends  more  upon 
the  various  conditions  which  surround  the  case  than  upon  the 
exact  site  of  the  amputation,  and  the  general  mortality  of  am- 
putations has  been  enormously  diminished  during  late  3^ears 
by  the  introduction  of  antiseptic  surgery,  improved  means  of 
controlling  hemorrhage  during  operations,  as  well  as  improve- 
ments in  the  administration  of  anaesthetic  agents  and  other 
matters  of  detail. 

Neither  can  any  hard  and  fast  line  be  drawn  upon  the  limb 
below  which  amputation  must  be  considered  safe  and  above 
which  dangerous.  In  the  lower  extremity,  the  risks  of  the  op- 
eration must  certainl}^  be  considered  to  increase  from  the  knee- 
joint  upward.  Anatomically,  the  hip-joint  corresponds  to  the 
shoulder-joint,  and  the  knee  to  the  elbow,  as  contrasting  the 
extremities;  but  surgically,  and  in  respect  to  the  comparative 
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risk  of  amputation,  the  knee-joint  must  be  considered  as  more 
or  less  corresponding"  with  the  shoulder-joint. 

A  very  vahiable  contribution,  demonstrating-  how  the  risks 
of  operative  surgery  have  diminished  in  modern  times  and  are 
still  diminishing-,  will  be  found  in  the  "  British  Medical  Jour- 
nal "  for  January  28th,  1888,  written  by  the  pen  of  Mr.  Dunnett 
8panton,  of  the  North  Staffordshire  Infirmary.  He  records 
the  results  of  major  operations  performed  in  his  infirmary  from 
1854  to  1887.  The  tables  include  the  various  amputations  of 
the  extremities  and  excisions  of  the  joints;  excisions  of  the 
breast,  testis,  penis,  tongue;  lithotomies,  osteotomies,  and  other 
major  operations. 

The  final  results  of  all  these  operatons  at  the  North  Staf- 
fordshire Infirmary  come  out  as  follows:  From  1854  to  1858, 
95  operations  are  reported,  with  a  mortality  of  14.73  per  cent; 
from  1859  to  1863,  119  operations,  with  a  mortality  of  16.8  per 
cent;  from  1870  to  1874,  136  operations,  with  a  mortality  of 
17.65  per  cent;  from  1879  to  1881,  263  operations,  with  a  mor- 
tality reduced  to  6.08  per  cent;  and  from  1885  to  1887,  161  op- 
erations were  performed  with  only  a  mortaltiy  of  2.42  per  cent. 
A  considerable  number  of  the  amputations  were  performed 
for  compound  comminuted  fractures  of  the  bones,  and  it  is 
well  known  that  the  mortality  sequent  to  amputations  for 
injury  is  g-reater  than  that  sequent  to  amputations  for  disease. 
This  latter  point  is  well  shown  by  Mr.  Frederick  Page,  who 
has  specially  investig-ated  the  causes  of  amputation-mortality 
at  the  Newcastle  Infirmary. 

I  conclude  this  chapter  by  adding-  the  last  contribution  on 
this  subject,  as  supplied  to  me  by  the  courtesy  of  Mr.  Page, 
because  I  think  it  deals  very  practically  with  the  question  of 
amputation-mortality,  and  supports  my  contention  that  if 
operation  cases  are  properly  selected,  and  the  patients  are 
carefully  looked  after  and  surrounded  with  proper  precau- 
tions, both  during  the  operation  and  during  the  after-treat- 
ment, operations  of  very  considerable  magnitude  may  be  un- 
dertaken with  Qxevy  prospect  of  recovery. 
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Results  of  Major  Amputations  treated  antisepticaliy  in  the 
Roijal  Infirmarij,  Neivcastle-upon-Tyne,  during  the  last 
ten  years  and  nine  months. 

By  Frederick  Page,  Honorary  Surgeon  to  the  Royal  Infirmary; 
Examiner  on  Clinical  Surgery  in  the  Universities  of  Edinburgh  and 
Durham. 

The  following-  table  gives  the  result  of  major  amputations 
treated  antispetically  in  the  Royal  Infirmary,  Newcastle-upon- 
Tyne,  during-  the  year  1888 : 

TABLE  I. 

Table  of  Major  Amputations  treated    antisepticaliy  in  the  Royal 
Infirmary,  Neiocastle-upon-Tyne,  during  the  year  1888. 
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The  number  of  amputations  is  unusually  small  and  the 
mortality  unusually  high.  Of  the  42  patients  treated,  6  died 
=  14.2  per  cent.  Tvventj^-nine  of  the  operations  were  for  dis- 
ease, and  among-  these  there  were  no  deaths.  Last  year  we 
had  43  amputations  for  disease  without  a  death,  so  that  we 
have  now  had  72  consecutive  amputations  for  disease  without 
a  single  death.  Of  the  13  amputations  for  injury,  6  patients 
died,  which  is  a  mortality  of  46.1  per  cent,  contrasting  very 
unfavorably  with  the  mortality  following  amputation  for  in- 
jury during  the  five  previous  j^ears.  From  January  1st,  1883, 
to  December  31st,  1887,  exactly  100  major  amputations  were 
performed  for  injury,  and  four  patients  died. 

The  mere  statement,  however,  that  so  many  cases  have 
been  operated  upon,  and  that  so  many  proved  fatal,  is  not  of 
much  value  as  a  criterion  of  success  or  otherwise,  unless  de- 
tails are  given  of  each  death,  and  it  is  with  the  view  of  mak- 
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ing-  these  statistical  records  valuable  that  I  have  now  for  a 
term  of  six  years  carefully  tabulated  the  circumstances  ac- 
companying" each  death,  the  actual  cause  of  death,  and  the 
ag-e  of  the  patient.  We  want,  in  an  inquiry  of  this  kind,  to 
know  particularly  how  many  patients  have  died  from  blood- 
poisoning-.  That  is  the  crucial  question.  Blood-poisoning-  is 
to  a  considerable  extent  an  avoidable  cause  of  death.  The 
ag-e  of  the  patient  is  a  matter  of  g-reat  importance — determin- 
ing-, as  it  does,  more  perhaps  than  any  other  sing-le  circum- 
stance, the  result  of  the  case.  We  have  been  wonderfully  free 
from  deaths  from  blood-poisoning-.  During  the  five  years  pre- 
ceding- the  past  year  only  two  cases  occurred;  but  the  follow- 
ing- history  of  the  six  deaths  in  1888  is  less  satisfactory  than 
any  preceding-  record. 

Precise  Cause  of  Each  Death  in  the  Year  1888. 

1.  Man,  ag-ed  49  years,  amputation  of  the  leg- five  months 
after  compound  fracture;  stump  very  nearly  healed;  death 
from  blood-poisoning-.  The  blood-poisoning-  is  supposed  to 
have  been  due  to  the  man  spending-  several  hours  smoking-  in 
a  water-closet. 

2.  Man,  ag-ed  44  years,  upper  arm  crushed  off  close  to  shoul- 
der-joint b}'  wheel  of  a  locomotive.  It  was  difficult  to  cover 
the  wound  with  skin  after  dis-articulation;  sloug-hing  took 
place  ;  death  from  blood-poisoning. 

3.  Man,  ag-ed  49  years,  j)rimary  amputation  of  leg-  below 
the  knee  for  compound  fracture;  part  of  the  foot  of  the  other 
limb  was  removed  at  same  time;  death  in  14  days  from  blood- 
poisoning-. 

4.  Boy,  ag-ed  14  3^ears,  primary  amputation  at  the  hip; 
death  in  a  few  hours  from  shock. 

5.  Bo3%  aged  15  years,  admitted  from  a  distance  with  gan- 
g-rene  of  foot,  following-  compound  dislocation  of  ankle-joint 
received  a  week  before;  death  from  tetanus  six  days  after 
amputation  below  the  knee. 

6.  Woman,  ag-ed  62  years,  primary  amputation  of  rig-ht 
upper  arm  for  compound  fracture.  In  addition  there  was  a 
xQvx  extensive  laceration  of  the  soft  parts  of  the  left  leg-  and 
thig-h.  The  amputation  remained  sweet  and  prog-ressed  favor- 
ably, but  the  lacerated  wound  of  the  lower  extremity  became 
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septic,  and  patient  died  from  blood-poisoning-  14  days  after 
the  accident. 

It  will  be  seen  that  of  the  six  deaths  four  are  returned  as 
due  to  blood-poisoning-.  Two  of  these  four  patients  were  49, 
one  62,  and  one  44  years  of  ag-e.  .  The  other  two  were  boys — 
one,  ag-ed  14  years,  died  soon  after  primary  amputation  at  the 
hip,  from  shock;  the  other,  ag-ed  15  years,  from  tetanus,  which 
is  reg-arded  as  a  form  of  blood-poisoning-  by  some  eminent  au- 
thorities. I  do  not  think  it  wise  to  look  upon  these  deaths 
from  blood-poisoning-  as  accidental;  and  I  feel  they  should 
stimulate  us  to  most  diligently  search  out  and  exclude  every 
possible  source  of  infection.  I  am  perfectly  satisfied  that 
3' ears  ag-o  the  hig-h  amputation-mortality  in  this  hospital  was 
due,  to  a  larg-e  extent,  to  the  circumstance  that  the  surg-ical 
cases  were  dressed  hy  the  same  persons  who  made  the  post- 
mortem examinations.  I  feel  ver^^  strong-ly  that  the  house- 
surg-eons  and  the  dressers  oug-ht  not  to  be  permitted  to  enter 
the  post-mortem  theatre  or  to  frequent  the  dissecting--room 
during-  their  tenure  of  office.  There  is  risk,  to  my  mind  grave 
risk,  of  infection  being-  broug-ht  from  those  places,  and  it  is  an 
avoidable  risk  to  which  patients  need  not  and  should  not  be 
exposed. 

The  following-  table  g-ives  the  results  of  amputations  during- 
the  last  six  years — during-  the  time  that  the  precise  cause  of 
each  death  has  been  recorded : 


TABLE  II. 

Table  of  Major  Amputations  treated  antisepticaUy  in  the  Royal  In- 
firmary^ Newcastle-upon-Tyne,  from  January  1st,  1883,  to  December 
Slst,  ISi^S — a  period  of  six  years. 
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10       324 
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Here  we  have  32-4  major  amputations  with  20  deaths  =  6.1 
per  cent;  113  amputations  for  injury  with  10  deaths  =  8.8  per 
cent;  211  for  disease  with  10  deaths  also  =  4.7  per  cent. 

If  we  add  the  above  table  to  one  alreadj^  published,  giving 
the  results  of  amputation  from  April  1st,  1878,  to  December 
31st,  1882,  we  get  the  following  results  for  the  period  of  ten 
years  and  nine  months. 


TABLE  III. 

Table  of  Major  Amputations  treated  antiseptically  in  the  Royal  In- 
firmary, Newcastle-upon-Tyne,  from  April  '[st,  1878,  to  December 
Z\st,  1888,  a  period  of  ten  years  and  nine  months. 
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7 
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22 
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15 
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Four  hundred  and  eighty-four  cases  with  37  deaths  =  7.6 
per  cent.  Of  these  amputations,  178  were  for  injury,  and  22 
patients  died  =  12.3  per  cent;  306  were  for  disease,  and  15 
patients  died  =  4.9  per  cent. 


CHAPTER  XITI. 

CANCER  OF  THE  GULLET,  LARYNX,  LUNGS,  AND  HEART. 

When  the  gullet  is  attacked  by  malig-nant  disease  it  is 
nearly  always  by  epithelioma,  thoug-li  occasionally  by  sar- 
coma, and  sometimes  by  encephaloid,  colloid,  and  scirrhus;  but 
examples  of  the  latter  varieties  are  so  rare  that  they  may  be 
dismissed  from  general  consideration.  The  most  usual  spot 
for  the  commencement  of  epithelioma  of  the  gullet  is  the  pos- 
terior surface  of  the  larynx;  and  as  some  anatomists  assign 
this  particular  region  to  the  lower  part  of  the  fauces  rather 
than  to  the  beginning  of  the  oesophagus,  a  considerable  num- 
ber of  the  cases  of  cancer  of  the  gullet  are  thus  erroneously 
excluded  from  statistical  tables.  Nevertheless,  if  we  include 
this  region,  considerably  more  than  a  third  of  all  cases  of 
oesophageal  cancer  must  be  assigned  to  the  upper  third  of  the 
tube,  and  most  of  the  remaining  cases  may  be  divided  as  to 
origin  between  the  spot  where  the  middle  third  terminates  in 
the  lower  third  and  where  the  lower  third  perforates  the  dia- 
phragm. Of  course  some  cases  of  epithelioma  originate  from 
intermediate  parts  of  the  oesophagus. 

The  male  sex  is  attacked  by  cancer  in  the  gullet  about 
twice  as  frequently  as  the  female  sex.  In  many  cases  the  im- 
mediate exciting  cause  of  the  disease  cannot  be  recognized, 
though  probably  all  may  be  presumed  to  arise  from  some  an- 
tecedent chronic  inflammation.  How  varied  are  the  causes 
which  produce  injury  of  the  mucosa  of  the  oesophagus  are 
familiar  to  all  students  and  practitioners.  The  imbibition  of 
ardent  spirits,  liqueurs,  and  other  alcoholic  beverages;  very 
hot  tea,  coffee,  or  soup;  the  swallowing  of  unduly  large  mor- 
sels of  food,  of  fish-bones,  and  other  substances  which  may 
mechanically  injure  the  passage;  sj^philitic  and  sometimes 
tubercular  lesions,  include  the  most  common  causes  of  cancer 
in  this  region.  When  the  disease  commences  in  the  upper  ori- 
fice of  the  oesophagus,  it  may  be  recognized  by  examination 
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with  the  miiTor  or  with  the  oesophagoscope,  invented  in  1880 
by  Sir  Morell  Mackenzie. 

There  is  no  difficulty  in  recognizing  a  stricture  of  the  gullet 
by  the  passage  of  bougies  and  by  auscultating  the  oesophageal 
region  by  the  side  of  the  spine  during  deglutition.  Neither  is 
there  difficulty  in  pronouncing  the  stricture  to  be  of  a  malig- 
nant nature,  when  there  are  present  hemorrhagic  expectora- 
tion, with  muco-purulent  discharge  (assisted  bj'  microscopic 
evidence),  progressive  emaciation,  pain  during  deglutition,  and 
d^'sphagia.  But  these  phenomena,  or  the  more  important  of 
them,  are  absent  during  the  earlier  stages  of  the  disease.  Even 
when  the  neoplasm  is  situated  above  the  level  of  the  clavicles, 
it  cannot  usually  be  recognized  \ij  examination  of  the  neck. 
Loss  of  appetite,  contraction  of  the  stomach,  retching  and 
vomiting  upon  deglutition,  are  general  symptoms  of  oesopha- 
geal stricture,  and  do  not  point  specially  to  its  malignant  ori- 
gin. Paralysis  of  the  crico-arytenoidei  postici  muscles  (espe- 
cially the  left  one)  from  pressure  upon  the  recurrent  lar^-ngeal 
nerves,  of  which  the  left  passes  round  the  arch  of  the  aorta  and 
is  the  more  exposed  to  pressure,  may  clearly  be  due  to  causes 
other  than  cancer  of  the  gullet;  but  oesophageal  cancer  is 
more  frequentl}^  met  with  in  males  between  the  ages  of  thirty 
and  sixty  than  at  other  periods  of  life. 

As  to  treatment,  the  question  of  extirpation  of  the  disease 
can  only  be  entertained  where  it  is  very  localized  and  situated 
in  the  upper  portion  of  the  oesoj)hagus.  In  such  cases  the  ex- 
pedience of  excising  the  strictured  portion  and  establishing  a 
fistula  into  the  oesophagus  may  be  considered;  but  the  heavy 
mortality  which  has  been  consequent  upon  this  operation  does 
not  lend  support  to  its  performance.  So  far  as  the  immediate 
results  of  the  operation  were  concerned,  Czerny  performed  it 
successfully  upon  a  woman,  who  survived  a  year  before  recur- 
rence of  the  disease  took  place. 

CEsophagostomy  as  a  palliative  procedure  cannot  be  ad- 
vised, on  account  of  the  proximity  of  the  fistula  to  the  diseased 
portion  and  its  situation  in  the  neck,  together  with  the  dan- 
gerous nature  of  the  operation.  The  objection  to  treating 
cases  of  oesophageal  cancer  by  the  passage  of  feeding-tubes  is 
that  they  must  naturally  irritate  the  growth  in  their  passage 
and  accelerate  the  disease. 

As  soon  as  a  diagnosis  of  cancer  of  the  gullet  has  been  es- 
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tablished,  gastrostomy  is  the  operation  which  ought  to  be 
performed.  The  abdominal  cavity  should  usualh^  be  opened 
by  an  incision  two  inches  or  two  and  a  half  inches  in  length, 
practised  in  the  angular  space  between  the  left  lobe  of  the 
liver  and  the  left  costal  margin.  The  stomach  will  probably 
be  contracted,  but  it  is  quite  unnecessary  to  attempt  to  dis- 
tend it,  as  recommended  by  some,  by  inflation  through  an 
oesophageal  tube.  By  passing  two  fingers  into  the  peritoneal 
cavity  upward,  beneath  the  liver,  the  operator  can  reach  the 
stomach  with  ease,  and  draw  down  a  portion  of  its  anterior 
wall  through  the  abdominal  wound.  In  stitching  the  viscus 
to  the  margins  of  the  abdominal  incision,  two  carbolized  silk 
sutures  should  be  first  passed  through  the  upper  angle  of  the 
incision  and  through  the  substance  of  the  wall  of  the  stomach, 
by  which  means  the  peritoneal  surfaces  of  the  stomach  and 
abdominal  wall  will  be  brought  into  contact.  The  process 
must  be  repeated  in  respect  to  the  lower  angle  of  the  wound, 
and  afterward  three  or  four  sutures  passed  on  either  side  to 
adapt  each  edge  of  the  wound  with  the  stomach.  The  opera- 
tion is  to  be  completed  by  placing  some  iodized  lint,  smeared 
with  oil  or  vaseline,  over  the  wound  and  peritoneal  surface  of 
the  stomach  exposed  in  the  gap.  Three  or  four  days  later, 
after  the  general  peritoneal  cavity  has  become  excluded  by 
peritoneal  exudation  and  adhesion,  the  stomach  must  be 
opened  by  a  small  incision,  through  which  a  full-sized  india- 
rubber  catheter  can  be  passed,  and  nutriment  introduced.  The 
object  of  the  operation  is  to  prolong  life  \)y  afi'ording  rest  to 
the  cancerous  portion  of  the  gullet,  and  to  prevent  the  patient 
djang  of  slow  starvation,  which  is  one  of  the  most  horrible 
forms  of  death  with  which  we  are  acquainted.  In  some  cases 
it  may  be  advisable  to  attempt  extirpation  of  the  cancerous 
portion  of  .the  oesophagus,  as  already  alluded  to,  preferably 
after  gastrostomy  has  been  satisfactorily  performed  as  a  pre- 
liminary measure. 

In  cases  of  cancer  of  the  gullet,  when  death  does  not  occur 
from  starvation,  or  this  mode  of  death  has  been  prevented  by 
gastrostomy,  the  patient  succumbs  from  perforation  of  the 
tube  into  the  mediastinum,  air-passages,  aorta,  pulmonary  or 
other  large  vessels.  When  the  cancerous  ulceration  has  eroded 
into  a  large  vessel  dissolution  occurs  very  rapidly  by  one  of 
the  pleasantest  modes  of  death.     If  ulceration  occurs  in  the 
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larynx  or  upper  portion  of  the  trachea,  tracheotomy  shoukl  be 
resorted  to;  or  this  operation  may  be  performed  in  anticipa- 
tion of  the  complication,  when  the  anatomical  position  of  the 
neoplasm  renders  the  coincidence  probable.  Death  by  gan- 
grene of  the  lung's,  secondary  growths,  and  septicaemia  must 
always  be  mentioned  as  likely  to  be  a  natural  termination  of 
the  disease. 

Most  of  the  varieties  of  malig"nant  disease  are  mf  t  with  in 
the  lar^'nx,  but  epithelioma  only  occurs  with  suflBcient  fre- 
quency to  deserve  mention.  Any  portion  of  the  larjmx  maj^ 
be  attacked,  but  epitheliomatous  g-rowths  nearly  always  ap- 
pear upon  one  or  other  vocal  cord  or  ventricular  band.  When 
the  growth  is  subglottic  in  origin,  there  is  g-reater  difiicult3' 
both  as  to  diag"nosis  and  treatment. 

In  the  earh'  recognition  of  epithelioma  of  the  larjmx  there 
is  ordinarily'  much  difficult}'  in  distinguishing  the  disease  from 
a  benign  papillomatous  formation,  though  it  can  scarcely  be 
confounded  with  the  specific  lesions  of  syphilis  or  tuberculosis. 

The  physical  characters  of  the  growth,  with  its  tendency 
to  rapid  ulceration,  seem  to  be  the  chief  points  upon  which 
the  diag-nosis  must  be  established.  The  removal  of  a  portion 
of  the  growth  b^'  forceps  for  microscopic  examination  is  an 
important  help  to  diagnosis;  but  it  does  not  seem  to  be  gen- 
erally understood  that  the  microscope  often  affords  merelj'^ 
negative  evidence,  and  sometimes  onl^'  confirms  what  was 
already-  obvious  from  a  laryngoscopic  examination  of  the  neo- 
plasm. 

Small  malig-nant  g-rowths,  especially  if  situated  posteriorlj^-, 
and  upon  or  above  the  level  of  the  true  vocal  cords,  can  gen- 
erally be  removed  from  the  cocainized  larynx  by  forceps. 
Unfortunately,  however,  \iy  these  means  sufficient  tissue  be- 
neath the  growth  cannot  be  removed  to  insure  non -recurrence 
of  the  malig-nant  neoplasm.  As  to  total  extirpation  of  the 
larynx,  the  past  results  of  the  operation  are  so  bad  as  hardly 
to  leave  any  case  in  which  it  could  be  with  propriety'  resorted 
to.  Upon  a  different  footing*  stands  thyrotomy,  to  be  followed 
by  excision  of  the  growth  and  surrounding*  soft  structures  of 
the  larynx.  It  is  now  well  known  that  the  results,  as  shown 
by  statistics  recently  adduced,  exhibit  this  procedure  also  in  a 
\QYy  unfavorable  light;  but  the  percentage  death-rate  conse- 
quent upon  the  operation  itself  is  not  very  high — has  been 
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cliieflj"  due  to  sepsis,  which  is  usually  preventable — and  the  re- 
currence of  the  neoplasm  which  has  usually'  followed  thyro- 
tomj'^  within  a  few  months  may  be  attributed  to  an  inadequate 
amount  of  lar^'ngeal  tissue  around  the  neoplasms  having  been 
removed  with  them,  or  to  the  operation  not  having-  been  re- 
sorted to  sufficiently  early. 

The  treatment  of  cancer  of  the  larynx  for  most  cases, 
therefore,  apj)ears  to  be  either  thyrotomy  (with  or  without 
preliminary  tracheotomy)  and  excision  of  the  cancerous  neo- 
plasm with  its  surrounding  tissues,  or  the  palliative  operation 
of  tracheotomy,  which  merely  prolongs  life  by  preventing  death 
from  asphyxia,  but  exercises  no  curative  influence  upon  the 
malignancy  of  the  laryngeal  disease. 

Cancer  of  the  lung  is  exceedinglj'  rare  as  a  primary,  but 
verj^  common  as  a  secondary  affection.  The  disease  imitates 
the  primary  or  parent  growth,  and  accordingly  all  varieties 
of  cancer  ma^'  be  met  with  in  the  lung,  but  cancer  of  the  lung 
appears  most  commonly  from  extension  from  the  breast.  The 
lung  will  be  suspected  bj-  the  antecedent  history''  of  the  case. 
There  may  or  maj^  not  be  marked  physical  signs  of  consolida- 
tion, and  symptoms,  such  as  cough,  dyspnoea,  and  hemorrhage. 
There  is  no  surgical  treatment  of  cancer  when  occurring  in 
the  lung,  or  in  the  heart,  where  it  occasionally  appears  as  a 
secondary  manifestation,  not  infrequently  pigmented. 


CHAPTER  XIV. 

CAIS^CER  OF  THE  STOMACH,  INTESTINES,  AND  OTHER  AB- 
DOMINAL ORGANS. 

Cancerous  disease  is  more  comnion  in  the  stomach  than 
in  any  other  part  of  the  ahmentarj^  tube,  save  the  tongue  and. 
hi3s.  The  most  usual  varieties  of  malig"nant  disease  are  scir- 
rhus,  encephaloid,  and  colloid,  of  which  the  scirrhus  is  the  most 
common  and  is  usually  situated  at  the  pj^loric  end  of  the 
stomach.  Sometimes  a  malignant  tumor  msiy  arise  at  the 
cardiac  orifice,  or  near  the  lesser  curvature  or  even  the  fundus, 
hut  such  cases  even  taken  together  would  only  constitute  a 
small  proportion  of  all  cases  of  gastric  cancer. 

Scirrhus  of  the  Pylorus. 

This  is  the  commonest  form  of  gastric  cancer.  Far  more* 
common  in  males  than  in  females,  it  usually  occurs  in  persons 
aged  between  thirtj"  and  sixty.  It  exhibits  no  marked  selec- 
tion in  favor  of  either  the  rich  or  the  poor,  though  the  larg-er 
number  of  cases  are  found  among-  the  latter  and  more  numer- 
ous class  of  the  community.  The  disease  is  also  said  to  be 
somewhat  more  common  among  publicans  and  topers  than 
among  others.  The  frequency'  of  cancer  in  the  pylorus  as 
compared  with  other  regions  of  the  alimentary  canal  is  in 
favor  of  the  local  origin  of  the  disease,  the  pylorus  being  a  site 
particularly  susceptible  to  injm\y  from  the  passage  of  hard  or 
indigestible  masses  of  food;  and  in  this  connection  it  may  be 
noted  how  old  cicatrices  in  the  mucous  membrane  are  found 
post-mortem  in  the  pyloric  region,  and  the  proclivity'  of  can- 
cer to  develop  de  novo  from  scar-tissue  is  dealt  with  in  otlier 
chapters. 

The  diagnosis  of  cancer  of  the  stomach  is  often  by  no  means 
easy.  I  have  known  the  gastric  crises  of  locomotor  ataxy 
mistaken  for  svmptoms  of  pvloric  cancer  bv  a  surgeon  who 
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ought  to  have  known  better,  and  the  patient  hastened  out  of 
the  world  by  the  ill-judg-ed  performance  of  g-astro-enterostomy, 
although  upon  opening  the  abdominal  cavity  no  tumor  was 
detected  in  the  p^ioric  region;  and  upon  the  post-mortem 
table  no  evidence  of  malignant  disease  or  of  p3'loric  obstruc- 
tion was  manifest.  I  have  known  the  sjanptoms  of  gastric 
cancer  mistaken  for  those  of  pernicious  anaemia,  and  the  pa- 
tient treated  by  transfusion  of  blood,  with  the  view  of  amelior- 
ating or  curing  the  anaemic  condition.  Real  difficulty  often 
lies  in  distinguishing  a  case  of  pyloric  cancer  from  one  of  gas- 
tric catarrh,  fibrous  stenosis  of  the  p^- lorus,  or  gastric  ulcer. 

Gastric  ulcer  usually  occurs  in  people  under  thirty  years 
of  age,  and  often  in  domestic  servants.  Save  those  few  cases 
of  gastric  ulcer  where  perforation  of  the  viscus  rapidly  occurs, 
and  the  case  terminates  in  dissolution  in  a  few  days,  the  or- 
dinary course  of  gastric  ulcer  is  very  lengthy,  tends  toward 
cicatrization  and  recover^';  the  emaciation  of  the  patient  is 
only  slight;  hematemesis  is  sometimes  profuse,  and  there  may 
be  meleena. 

In  pyloric  cancer  the  patient  is  generally  past  thirty  years 
of  age,  the  vomiting  is  scanty,  the  hemorrhage  is  slight  (unless 
some  fair-sized  vessel  has  been  suddenly  perforated),  and  the 
ejecta  are  tinted  a  coffee-ground  color,  sometimes  containing 
microscopic  evidence  in  favor  of  malignant  disease.  The  ema- 
ciation of  the  patient  is  ordinarily  great,  and  doubt  may  some- 
times be  cleared  up  by  the  detection  of  a  nodular  tumor  in  the 
pyloric  region.  The  stomach  will  usually  be  distended  when 
the  obstruction  is  situated  at  the  pyloris,  contracted  if  the 
groAvtli  be  located  at  the  cardiac  orifice.  In  the  latter  case 
vomiting  ordinarily  occurs  during  or  after  deglutition;  in  the 
former,  toward  the  completion  of  digestion. 

Of  cachexia  as  a  diagnostic  sign  I  will  say  little,  because 
the  cachexia  consequent  upon  cancer  of  the  pylorus  may  be 
mistaken  for  that  of  other  diseases  simulating  the  one  under 
consideration;  and  in  the  example  above  referred  to,  the  ca- 
chexia of  cancer  of  the  stomach  was  wrongly'  deemed  a  sign 
of  pernicious  anaemia.  The  signs  of  simple  fibrous  stenosis  of 
the  pylorus  will  be  merely  those  of  obstruction. 

The  surgical  treatment  of  scirrhus  of  the  pylorus  is  resec- 
tion of  the  infiltrated  portion  of  the  alimentary  tube.  The 
operation  can,  however,  only  have  a  ver^-  limited  application. 
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For  any  case  where  the  disease  assumes  an^'^  form  other  than 
precise  limitation  to  the  p^ioric  region,  the  operation  would 
merel}'  add  to  the  already''  perilous  condition  of  the  patient. 
Up  to  18S5  Sir  Spencer  Wells  had  only  twice  seen  cases  where 
he  thought  the  operation  could  be  seriously  advised: 

"  One  patient  was  a  captain  of  one  of  the  Cunard  steamers. 
He  said  he  would  submit  to  it  after  one  more  voyage  to  New 
York,  but  he  died  there;  and  I  heard  afterward  that  the  dis- 
ease was  so  confined  to  the  pylorus  that  the  operation  would 
have  been  very  easy.  The  other  patient  was  a  German  tailor, 
who  afterward  died  in  the  Cancer  Hospital,  when  it  was 
found  that  the  disease  of  the  pylorus  had  just  begun  to  involve 
the  liver.  Mr.  Jennings  tried  to  prolong  life  by  injecting  milk 
into  a  vein  of  the  arm."~^ 

The  only  advantage  to  be  gained  by  performing  gastro- 
enterostomj'  in  an  advanced  case  of  pj'loric  cancer  would  be  a 
slight  prolongation  of  life  and  temporary  relief  of  obstruction, 
should  the  patient  survive  the  effects  of  the  operation. 

Simple  fibrous  contraction  of  the  pylorus  is,  I  believe,  often 
indistinguishable  from  scirrhus,  except  after  microscopic  ex- 
amination. For  simj)le  stenosis,  dilation  of  the  pylorus  by  in- 
sertion of  the  operator's  fingers,  after  a  small  vertical  incision 
has  been  made  n  the  anterior  wall  of  the  stomach  a  little  to 
the  cardiac  sice  of  the  pylorus,  has  been  shown  by  Loreta  to 
be  a  very  successful  procedure.  It  ma^^  now  be  accepted  as  a 
canon  in  surgerj^  that  an  exploratorj''  abdominal  incision  is  to 
be  recommended  in  cases  of  suspected  malignant  disease  of 
the  stomach,  where  a  diagnosis  cannot  be  arrived  at  by  other 
means. 

Cancer  of  the  Intestines  and  Rectum. 

Modern  pathologists  seem  to  agree  that  malignant  disease 
of  the  intestines  and  rectum  almost  inv^ariably  occurs  as  colum- 
nar epithelioma,  which  in  a  marked  proportion  of  cases  under- 
goes colloid  degeneration.  All  other  varieties  of  malignant 
disease  primarih"  occurring  in  these  regions  are  exceedingly 
rare.  (I  have  recently  seen  a  patient  suffering  from  scirrhus 
of  the  rectum,  under  the  care  of  Mr.  Charlesworth,  of  Wands- 
worth.—C.  E.  J.)  Stricture  of  some  part  of  the  intestinal  tract 
is  very  much  commoner  in  the  female  than  in  the  male,  but  if 
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we  exclude  all  cases  of  non-malignant  stricture,  cancer  of  the 
intestine  is  rather  more  common  in  the  male  than  in  the  fe- 
male. Primarj^  malignant  disease  of  the  intestines  constitutes 
about  two  per  cent  of  all  cases  of  cancer.  The  primary  lesion 
is  ordinarilj^  solitary,  and  selects  the  sigmoid  flexure  in  an 
overwhelming  numerical  majority.  Next  in  order  of  situation 
come  the  junction  of  the  sigmoid  flexure  with  the  rectum,  the 
lower  part  of  the  rectum,  the  descending  colon,  hepatic  flexure, 
splenic  flexure,  ctecum  and  ascending  colon,  transverse  colon, 
and  small  intestine.  Of  stricture  of  the  rectum,  the  majority 
of  cases  are  of  syphilitic  and  the  minoritj^  of  cancerous  origin. 

In  the  small  intestine,  nearly  half  of  all  the  cases  of  stric- 
ture result  from  the  cicatrization  of  ulcers,'nearl3^  half  from 
malignant  deposit — in  man^^  cases  probably  sequent  to  the 
cicatrization  of  simple  ulcers — and  a  small  number  of  cases 
arise  from  miscellaneous  causes.  About  two-thirds  of  all 
cases  of  stricture  of  the  large  intestine  are  cancerous. 

Save  in  the  lower  part  of  the  rectum,  the  diagnosis  of  can- 
cerous from  other  forms  of  intestinal  stricture  is  usually  sur- 
rounded with  the  greatest  difficulty;  but  cancerous  stricture 
generally  occurs  in  persons  about  or  over  forty  years  of  age, 
and  is  exceedingl3^  rare  under  thirty.  The  symptoms  are  those 
of  chronic  intestinal  obstruction,  and  the  lower  down  the  stric- 
ture may  be  situated,  so  much  the  later  in  the  course  of  the 
disease  will  vomiting  appear  as  a  s\^mptom.  Paroxj'smal  at- 
tacks of  pain,  resulting  from  the  difficulty  of  the  passage  of 
the  intestinal  contents  through  the  strictured  portion,  rarer 
in  the  earlier  and  more  frequent  in  the  later  stages  of  the  dis- 
ease, and  which  occasionally  maj-  be  definitel}-  located,  is  one 
of  the  chief  positive  diagnostic  signs.  The  condition  of  the 
bowels  is  usualh'  that  of  constipation,  though  occasionally" 
constipation  alternates  with  diarrhoea,  and  especially  the  pas- 
sage of  mucus.  Rarely  the  general  condition  is  one  of  diar- 
rhoea. 

Examination  of  the  rectum  with  the  fingers,  hand,  or  by 
the  passage  of  bougies  or  tubes,  is  only  of  service  to  determine 
the  location  of  a  stricture  within  a  short  distance  of  the  anus. 

Copious  injections,  accompanied  by  auscultation  of  the 
bowels,  sometimes  assists  the  surgeon  in  locating  the  site  of  a 
stricture;  but  it  must  not  be  forgotten  that  fluids  will  often 
permeate  a  strictured  portion  of  the  intestine  readil}^  enoug'h 
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from  below  upward,  thoug-h  with  great  difficult \'  from  above 
downward;  a  fold  of  mucous  membrane  may  fall  in  a  valve- 
like manner  over  the  upper  orifice  of  the  strictured  portion. 
In  cancerous  stenosis  of  the  intestine,  the  neoplasm  tends  to 
spread  circumferentially  around  the  walls  of  the  canal,  and 
to  produce  a  general  infiltration  of  the  affected  portion  of  the 
tube.  The  disease  probably  exists  for  a  considerable  time 
before  g-landular  affection  and  dissemination  occur,  but  the 
growth  is  not  usually  of  sufficient  size  to  be  detected  by  ab- 
dominal palpation,  although  pain  may  be  occasioned  by  pres- 
sure over  the  affected  spot.  As  the  disease  progresses,  the 
fteces  upon  passing  the  strictured  portion  acquire  a  hardened, 
twisted,  and  diminished  form. 

The  treatment  of  cancerous  disease  of  the  intestine  will 
vary  with  the  part  affected.  Earh'  excision  of  the  anus  must 
be  performed  for  epithelioma  commencing  primarily  around 
the  lower  aperture  of  the  bowel;  or,  if  the  growth  be  located 
within  three  inches'  distance  of  the  anus  and  be  easily  isolable, 
and  especiallj"  if  onl.y  a  portion  of  the  circumference  of  the 
rectum  be  affected,  extirpation  of  the  lower  end  of  the  rectum 
maj^  be  carried  out.  Some  surgeons  recommend  a  preliminary 
colotoni}"  in  such  cases. 

In  all  cases  where  difficulty  of  diagnosis  exists,  and  the 
symptoms  of  obstruction  appear  dangerous  to  life  or  point  to 
stricture  of  the  intestine,  abdominal  exploration  through  an 
incision  in  the  middle  line,  practised  between  the  umbilicus 
and  pubes,  is  the  proper  course  of  treatment.  The  abdomen 
having-  been  opened,  the  operator  should  first  examine  the 
ciecum.  Those  coils  of  intestine,  which  are  inflated,  may  be 
assumed  to  lie  above,  and  those  which  are  flaccid  below  the 
strictured  site.  The  operator  should  therefore  seek  for  some 
flaccid  portion  of  intestine  which  will  usually  depend  into  the 
pelvis,  and  trace  the  intestine  upward  toward  the  stricture. 
Peritoneal  adhesions  between  coils  of  intestine  should  be 
broken  down;  and  even  when  a  stricture  is  found,  the  surgeon 
should  bear  in  mind  the  possible  existence  of  another  in  some 
other  portion  of  the  intestinal  tract,  and  take  advantage  of 
the.  opportunity  now  afforded  for  manual  exploration.  Some 
recommend  that  the  intestines  should  be  punctured,  where 
distended,  with  a  capillar}"  trocar,  either  before  or  during  the 
operation,  to  relieve  flatus. 
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When  the  portion  of  cancerous  intestine  is  detected,  there 
are  two  courses  open  to  the  surgeon;  one  is  to  resect  the  dis- 
eased portion,  the  other  to  estabhsh  an  artificial  anus,  and  the 
surg-eon's  decision  must  be  guided  by  the  pecuharities  of  the 
particular  case  under  consideration. 

The  methods  of  performing'  intestinal  resection  are  exceed- 
ingly numerous,  and  I  can  only  describe  the  plan  which,  after 
consideration  of  all  of  them,  I  believe  to  offer  the  greatest  ad- 
vantage. M}"  plan  consists  in  reuniting  the  divided  extremi- 
ties of  the  intestine,  after  excision  of  the  diseased  portion,  by 
sutures,  the  process  being  facilitated  by  the  insertion  of  a 
hollow  cylinder  of  cocoa-butter  or  of  gelatin,  which  dissolves 
shortly  after  the  completion  of  the  operation.  The  results  of 
experiments  which  I  performed  at  Ghent  upon  animals,  at  the 
suggestion  of  Sir  Spencer  Wells,  have  been  described  in  the 
"  Lancet,"  and  the  specimens  are  preserved  in  the  museum  of 
the  Ro3^al  College  of  Surgeons  of  England.  My  cylinders  are 
cast  in  eight  sizes,  conical  at  the  extremities.  They  afford  a 
firm  basis  and  support  for  the  intestine  during  the  operation, 
and  will  not  collapse  (like  an  india-rubber  bag)  if  accidentally 
wounded  by  the  point  of  the  needle.  The  cylinders  slowly 
melt  during  the  first  few  hours  after  these  operations,  thus 
allowing  time  for  adhesion  of  the  peritoneal  surfaces  at  the 
line  of  union,  but  not  too  slowlj^  to  form  an  obstacle  to  the 
passage  of  the  faeces.  The  gelatin  have  the  advantage  of 
flexibility  over  the  cocoa-butter  cylinders.  So  far  as  can  be 
gathered  from  three  experiments  upon  dogs,  it  appears — 

1.  That,  whenever  possible,  the  portion  of  intestine  to  be 
removed  should  be  isolated  from  the  general  peritoneal  cavity, 
by  passing  it  through  a  small  aperture  in  a  sheet  of  transpar- 
ent gutta-percha  tissue. 

2.  That  the  section  of  the  intestine  should  be  slightly 
oblique  to  lessen  the  tension  on  the  line  of  suture,  and  to  pre- 
vent the  great  diminution  of  the  calibre  of  the  intestine  at  the 
seat  of  resection,  which  obtains  w^hen  the  division  is  transverse. 

3.  That  a  triangular  portion  of  the  mesentery  should  be 
excised,  the  base  corresponding  to  the  part  of  the  intestine 
which  is  removed. 

4.  That  after  the  piece  of  intestine  has  been  removed,  a 
C3'linder  slightly  larger  than  the  calibre  of  the  intestine  should 
be  selected,  in  order  to  distend  the  portions  to  be  united. 
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5.  That  the  .i^ap  in  the  mesentery  should  be  closed  by  a 
continuous  suture,  and  that  a  double  row  of  intestinal  sutures 
(each  commencing-  where  the  mesentery  joins  the  intestine) 
should  be  employed  to  maintain  the  peritoneal  surfaces  be- 
tween the  two  rows  in  contact.  The  inner  row  should  unite 
the  edges  of  the  pieces  of  the  intestine;  the  outer  row  should 
include  only  peritoneum  or  peritoneum  and  muscularis.  B3' 
this  means  sufficient  peritoneal  surfaces  will  be  maintained  in 
contact;  but  if  onh^  one  row  of  sutures  be  emploj^ed,  the  edges 
of  the  intestine  will  curl  away  from  each  other,  internal  to 
that  single  line  of  sutures. 

6.  Fewer  sutures  should  be  employed  for  the  inner  than  for 
the  outer  row,  and  the  stitches  in  the  latter  should  not  be 
more  than  one-tenth  of  an  inch  apart. 

7.  A  single  continuous  suture  (for  each  row)  should  not  be 
used ;  for  if  it  be,  when  the  intestine  contracts  after  the  opera- 
tion the  ring  of  suture  will  not  adapt  itself  to  the  lessened 
calibre  of  the  intestine,  and  faeces  will  escape  therefrom; 
whereas  if  interrupted  sutures  be  employed,  when  the  intes- 
tine contracts  the  points  of  suture  will  fall  still  closer  together. 

8.  That  Hagedorn's  flat  needles  are  to  be  preferred,  since 
they  do  not  lacerate  the  peritoneum  so  much  as  the  ordinary 
needles. 

9.  That  silk,  rendered  antiseptic,  should  be  used  for  the 
intestinal  sutures;  the  braided,  which  will  not  kink,  being 
better  than  the  ordinar^^  twist. 

Quite  latterly  Dr.  Abbe,  of  New  York,  has  introduced  rings 
of  catgut,  by  which  the  operations  of  intestinal  resection  or 
of  intestinal  anastomosis  can  be  expedited.  If  it  be  possible 
the  strictured  portion  of  intestine,  according  to  Dr.  Abbe, 
should  be  excised,  and  the  ends  closed  by  invagination  and  su- 
tures. Portions  of  the  intestinal  tubes  are  now  to  be  brought 
in  apposition  side  b^'  side,  and  a  communication  established 
laterallj^  between  the  coils.  Incisions  are  made  into  the  coils 
successiA'^ely,  and  into  each  is  introduced  a  catgut  ring,  secured 
in  position  b^^  the  passage  of  a  few  silk  sutures  attached  to  it, 
through  the  wall  of  the  bowel  from  within  outward.  The 
apertures  in  the  coils  are  then  brought  into  contact  by  tying' 
the  silk  points  of  suture.  Lembert's  suture  is  afterward  ap- 
plied around  the  anastomosis  obtained,  in  order  to  facilitate 
peritoneal  adhesion.  The  catgut  rings  become  absorbed  in  a 
few  daj's. 
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Of  the  medical  treatment  of  intestinal  cancer  not  much  can 
be  said,  since  the  patient  will  certainly  die  of  exhaustion  from 
obstruction,  metastases,  peritonitis,  or  perforation,  if  the 
I^TOwth  cannot  be  extirpated,  and  the  formation  of  an  artifi- 
cial anus  merely  serves  to  prolong-  life  and  relieve  obstruction 
and  irritation  of  the  neoplasm.  Still,  of  medical  treatment 
the  chief  principle  must  never  be  forgotten,  that  in  cases  of 
intestinal  stricture  sedatives  should  be  administered  by  the 
mouth  and  aperients  by  the  rectum. 

Cancer  of  the  Ovaries. 

Professor  Leopold,-'^  of  Dresden,  considers  malig-nant  disease 
of  the  ovary  to  constitute  22.4  per  cent  of  ovarian  tumors; 
Schroeder's  statistics  g-ive  1G.6  per  cent.  Sir  Spencer  Wells 
and  Mr.  Butlin,  after  a  careful  examination  of  the  former's 
cases  of  ovarian  tumors,  found  it  quite  impossible  to  determine 
the  ratio  of  the  malignant  to  the  non-malig-nant  neoplasms. 
Not  merely  may  sarcoma  and  carcinoma  attack  the  ovary, 
but  both  forms  of  malignant  disease  may  coexist;  and  it  has 
frequently  struck  me  that  the  coexistence  of  carcinoma  with 
sarcoma  in  various  parts  of  the  body  is  by  no  means  so  rare 
as  man}'-  suppose. 

One  cannot  fail  to  notice  the  tendency  which  some  surgeons 
have,  after  removing  tumors  of  considerable  magnitude,  to 
place  them  in  their  entirety  in  bottles  upon  the  shelves  of  our 
museums,  labelled  with  the  initials  of  the  patient  and  the  date 
of  the  operation.  A  great  deal  more  good  would  accrue  to 
science  were  such  tumors  carefulh^  dissected  throughout,  the 
neoplasms  destroyed,  but  their  dimensions,  rough  characters, 
and  microscopical  appearances  throughout  carefully  noted  and 
registered.  With  the  limited  knowledge  we  possess  of  ovarian 
cancer,  whether  papillomatous  (epithelioma),  colloid,  encepha- 
loid,  or  sarcomatous,  we  can  only  say  that  the  smaller  the 
growth,  the  less  probability  will  there  be  of  adhesions  and  dis- 
semination to  such  an  extent  as  to  render  the  extirpation  of 
the  disease  impracticable. 

"Professor  Freund,^^in  a  recent  lecture, related  the  history 
of  a  girl  of  eighteen  years  with  malignant  disease  of  both  ova- 
ries. On  the  operating-table  the  ovaries  were  found  to  be  so 
adherent  to  the  uterus  that  all  of  these  organs  had  to  be  re- 
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moved  together.  When  this  had  been  accomplished,  a  carci- 
nomatous nodule  was  discovered  in  a  fold  of  small  intestine. 
Preparations  were  made  to  exsect  tliis  portion  of  the  bowel, 
when  a  more  careful  search  revealed  a  large  metastatic  growth 
in  the  liver.  All  further  operative  interference  was  abandoned, 
and  a  rapidly  fatal  course  of  the  disease  was  prognosticated. 
But  to  the  surprise  of  all  she  recovered,  and  gained  over  twenty 
pounds  in  weight.  From  such  a  case  as  this  Professor  Freund 
argues  against  the  constitutionality  of  carcinoma  from  its 
very  beginning,  since,  ha-d  this  girl  been  encumbered  with  con- 
stitutional disease,  she  would  not  have  gained  in  health  and 
strength  and  felt  perfecth^  well  for  months  after  the  opera- 
tion. He  declares  that  while  carcinoma  remains  local,  with 
no  infection  of  the  lymphatic  or  circulatory  apparatus,  and 
when  not  interfering  with  the  function  of  anj^  important  organ, 
the  surgeons  should  follow  it  relentlessly  into  almost  every 
organ  of  the  body." 

Another  case  ma^^  be  quoted  as  illustrative  of  the  compli- 
cations which  the  surgeon  may  have  to  encounter  when  oper- 
ating for  cancer  of  the  ovary. 

Billroth  writes :  "  Three  weeks  ago  I  operated  on  a  carci- 
noma of  the  ovary,  which  had  grown  through  small  intestine 
and  the  bladder.  I  cut  away  eight  centimetres  of  small  intes- 
tine, completed  the  enterorrhaphy;  then  I  cut  away  the  upper 
part  of  the  bladder,  uniting  it  with  twenty  sutures.  The  re- 
covery was  as  free  from  fever  as  in  the  simplest  case,  and  the 
patient  was  discharged  cured  after  twenty  days."  '^^ 

It  may  be  noted  here  that  if  resection  of  part  of  the  wall 
of  the 

Bladder 

is  contemplated,  the  operation  may  either  be  performed,  as 
above  narrated  b}'  Billroth,  by  incision  through  the  peritoneal 
surface  and  reunion  of  the  edges,  bringing  the  divided  perito- 
neal surfaces  in  the  bladder  into  apposition  in  order  to  promote 
rapid  adhesion;  or  the  operation  may  be  performed  after  the 
method  of  Antal,-^  by  which  the  bladder  is  first  fully  distended, 
and  after  the  abdominal  section  has  been  made,  the  peritoneal 
covering  of  the  bladder  is  peeled  upward  and  backward  out 
of  the  way,  so  that  the  operation  is  of  an  extra-peritoneal 
nature. 
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There  has  been  published  in  the  "  British  Medical  Journal "  ^^ 
a  brief  account  of  eleven  cases  in  which  Sir  Henry  Thompson 
has  removed  tumors  from  the  bladder,  during-  the  years  1885- 
88,  after  the  supja-pubic  method  of  Dr.  Garson,  and  Petersen 
of  Kiel. 

"  The  chief  points  attended  to  in  this  operation  were,  to 
commence  with  a  full^^,  yet  prudently  distended  rectum,  fol- 
lowed by  a  fair  distention  of  the  bladder;  a  sparing  use  of  the 
knife,  so  that  a  ligature  was  very  rarely  necessary;  the  open- 
ing- of  the  bladder  by  a  small  incision  sufficient  to  admit  the 
finger,  but  enabling  further  enlargement  to  be  made  by  dila- 
tation only,  since  after  this  the  opening"  contracts,  and  stitch- 
ing is  not  necessary,  and,  moreover,  appears  to  be  generally 
not  advisable." 

It  is  unfortunate  that  the  notes  of  these  important  cases . 
have  not  been  reported  in  extensoj  but  from  the  outline  of 
them  referred  to,  I  have  constructed  a  table,  showing  at  a 
g-lance  the  salient  points  of  the  cases,  from  which  it  appears — 

1.  That  the  youngest  patient  (No.  3)  was  ag-ed  45  years 
and  the  oldest  (No.  1)  73  years. 

2.  That  one  patient  (No.  6)  died  within  eleven  days  of  the 
operation. 

3.  That  in  three  cases  (Nos.  4,  7,  and  9)  the  tumors  were 
probably  completely  removed,  the  patients  are  probably  alive 
now,  and  it  is  hoped  are  completely  relieved. 

4.  That  in  six  cases  (Nos.  2,  3,  6,  8,  10,  and  11)  the  opera- 
tions were  incomplete — the  growths  having- been  inadequately 
removed. 

5.  That  in  most  of  the  fatal  cases  the  distressing  symptoms 
were  relieved,  and  life  was  probably  prolong-ed  in  some  of  them 
by  the  operations. 

6.  That  making-  full  allowance  for  the  difficulties  which  at- 
tend the  extirpation  of  vesical  tumors,  the  results  of  Sir  Henry 
Thompson's  cases  cannot  be  considered  satisfactory;  and  that 
where  a  growth  is  malignant,  1;he  portion  of  the  bladder  from 
which  it  springs  had  better  be  excised  by  elliptical  incisions, 
and  the  edg-es  reunited,  after  the  manner  of  Billroth. 
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No.  Nature  of  Case. 

I.  MissP.,  <et.  73.  Vesi- 
cal bleeding  for  a 
ye<ir  and  a  half. 
Fi'equent  micturi- 
tion. Severe  suf- 
feriiia:. 


Nature  of  Operation. 
October  17th,  1885. 
Vesical  papilloma 
discovered  by  dig- 
ital examination. 
Supra-pubic  op- 
eration. Tumor 
size  of  orange  re- 
moved. 


Result. 
Recovered  from  op- 
eration steadily. 
Symjitoms  r  e  - 
lieved.  Died  nine 
m  o  n  t  h  s  after- 
ward. 


II.  A.  S.,  set.  55.  Fre- 
q  u  e  n  t  micturi- 
tion. Hfematuria. 
Patient  very  fee- 
ble. 


Novemberl  6th,  1885. 
Bladder  evidently 
filled  by  tumor. 
Supra-pubic  oper- 
ation. Quantity 
of  growth  re- 
moved, leaving  a 
firm  hard  base. 


Recovery  at  end  of 
a  month.  Died 
during  following 
year,  of  recur- 
rence. (Round- 
celled  sarcoma.) 


III.     J.    A.    aet.  45.     Fre-    October    8th, 


q  u  e  n  t     micturi- 
tion.  Haematuria. 


.     Wound    healed    in 


Attachment  of 
growth  to  upper 
part  of  bladder 
detected  by  digi- 
tal examination. 
Supra-pubic  oj^er- 
ation. 


a  month.  Relief 
of  symptoms. 
Growth  reappear- 
ed in  1887.  Simi- 
larly operated 
upon  by  Mr.  Mau- 
rice. 


IV.     H.    T.    B.,    fet.    54. 
L  o  n  g  -  s  t  a  nding 
^      symptoms  of  vesi- 
cal tumor. 


December  8th,  1886. 
Large  peduncu- 
lated papilloma- 
tous tumor  wholly 
removed  by  su- 
pra-pubic opera- 
tion. 


Rapid  recovery.  In 
good  health  in 
November,  1887. 
No  signs  of  recur- 
rence. 


V.  Capt.  B.,  fet.  61. 
P  a  p  i  1 1  o  m  atous 
growth  removed 
in  April,  1885,  by 
perineal  opening. 
Recurrence. 


February  26th,  1887. 
Supra-pubic  oper- 
ation. Large  pa- 
pilloma removed. 


Symptoms  re- 
lieved. Never  re- 
gained strength. 
Died  in  June,  1887, 


VI.     A.   W.   P.    K.    (age 
not  stated).     Hye- 
maturia  for  man 
years.     Dysuria. 


March  21st,  1887. 
Papilloma  reveal- 
ed by  digital  ex- 
ploration. Fim- 
briated i)apilloma 
removed  by  su- 
pra-pubic opera 
tion. 


Fever  sequent  to 
operation.  Died 
April  1st. 


YII.  Major  B.,  set.  62. 
Hfematuria  for 
eighteen  months. 


May  6th,  1887.  Small 
papilloma  re- 
moved by  supra- 
pubic operation. 


Recovery  delayed 
by  phosphatic  de- 
posits, which  are 
frequently  being 
removed  by  li- 
thotrity. 
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No. 

VIII. 


IX. 


Nature  of  Case. 

G.  L.,  fet.  63.  Symp- 
toms of  fifteen 
months'  duration. 


K  I,  get.  57.  Much 
blood  lost  during 
three  months. 
Fragment  of  pa- 
pilloma detected 
in  urine. 


Nature  of  Operation. 
July  7th,  1887.  Tu- 
mor detected  by 
digital  explora- 
tion. Supra-pu- 
bic ojieration. 

July,  1887.  Growth 
removed  very  like 
in  form  to  preced- 
ing case. 


Result. 

Recovered,  but  died 
three  months 
later  from  recur- 
rence. (Eithelio- 
ma.) 

Recovery  retarded 
by  phosphatic  de- 
posits. W  o  u  n  d 
eventually  healed 
soundly.  Free 
from  symptoms  in 
October,  1887,  and 
in  active  business. 


X.  Col.  B.,  fet.  59.  Hfe- 
maturia  for  three 
years.  Round- 
celled  and  spin- 
dle-celled tissue 
detected  in  urine. 
Examined,  April, 
1888,  with  cysto- 
scope.  Tumor 
seen. 


May  7th,  1888.  Tu- 
mor removed  by 
supra-pubic  oper- 
ation. 


June  28th,  1888. 
Growth  develop- 
ed in  cicatrix,  and 
ultimately  in  orig- 
inal site.  Died  a 
month  or  two 
later. 


XI.     T.  C,  «t.  50.     Ha?-    June  22d,  1888.     Ir-    July,  1888.    Return- 


maturia  for  four 
years.  Papilloma 
detected  in  debris 
by  the  micro- 
scope. 


regular  tumor  re- 
moved as  near  its 
base  as  possible. 


ed  home;  wound 
healed.  Recur- 
rence in  cicatrix 
in  November.  Pa- 
tient subsequent- 
ly died. 


Cancer  of  the  Kidney. 


The  kidney''  may  be  attacked  \)y  either  sarcoma  or  carci- 
noma, the  former  variety  often  occurring*  in  the  j^oung"  as  well 
as  in  the  old,  the  latter  attacking-  those  past  middle  life.  The 
number  of  cases  operated  upon  are  not  sufficient  to  justify 
any  strong*  assertions  as  to  the  advisability  or  otherwise  of 
ever  performing*  this  operation ;  and  the  results  naturallj'  vary, 
not  merely  with  the  character  of  the  disease,  but  with  the  skill 
of  the  operator. 

Extirpation  of  a  kidnej^  can,  of  course,  only  be  recom- 
mended where  the  remaining-  kidney  is  healthy.  The  smaller 
the  size  of  the  g-rowth,  the  g-reater  will  be  the  probability  of 
success.  The  advantag-es  claimed  for  the  lumbar  operation 
are  the  better  opportunities  for  drainag-e  and  an  extraperito- 
neal operation.     By  the  abdominal   incision  a  larg-er  tumor 
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muj  be  removed,  and  a  manual  exploration  of  the  interior  of 
the  abdominal  cavity  effected. 

Sir  Spencer  Wells  points  out  that  after  excision  of  the 
kidney  by  the  abdominal  method,  the  posterior  laj'er  of  the 
peritoneum,  which  was  divided  to  reach  the  organ,  should  be 
reunited,  and  the  smooth  peritoneal  surf  aces,  brought  into 
apposition. 

Cancer  of  the  Peritoneum" 

may  lead  to  abdominal  tumors  of  very  different  size  and  de- 
scription, and  is  generally  accompanied  by  more  or  less  fluid 
in  the  cavity;  or,  as  in  a  case  mentioned  by  Ballard,  by  an 
effusion  of  gelatinous  matter  with  great  elevation  of  the  dia- 
phragm as  in  ascites,  dulness  on  percussion  everj'where  but  at 
the  epigastrium  and  along  the  margin  of  the  ribs  on  the  right, 
and  fluctuation  in  every  part.  The  symptoms  produced  by 
this  condition  of  the  peritoneum  have  been  sometimes  so  closely 
like  those  of  ovarian  cysts  as  to  deceive  men  of  ver^^  great  ex- 
perience. Among  Sir  Spencer  Wells'  cases,  the  coexistence 
of  cancer  has  been  sometimes  so  masked  by  the  sj^mptoms  of 
ovarian  disease  that  he  has  been  led  on  by  the  hope  of  giving 
relief. 

In  all  such  cases  suspicion  of  their  real  nature  should  be 
aroused  if  a  patient  has  either  a  very  thin  and  tense  or  an 
oedematous  abdominal  wall,  anasarca  of  the  lower  limbs,  g'en- 
eral  emaciation,  a  cachectic  aspect,  free  fluid  in  the  peritoneal 
cavity,  and  especially  so  if  the  loss  of  flesh  and  amount  of  pain 
are  more  rapid  and  severe  than  an  ovarian  or  other  innocent 
tumor  would  account  for. 

Cancer  of  the  Liver,  Spleen,  and  Pancreas 

are,  from  a  surgical  point  of  view,  at  present  of  little  interest. 
The  liver  and  spleen  are  most  frequently  affected  with  secon- 
dary growths,  but  even  when  cancer  arises  primarily  in  these 
organs,  it  is  usuall}^  beyond  the  limits  of  surgical  interference. 
Sir  Spencer  Wells  has,  however,  removed  many  pounds' 
weight  of  hepatic  tissue  in  one  case,  the  patient  recovering; 
and  a  good  recovery  followed  the  removal  of  a  hydatid  tumor 
with  a  considerable  portion  of  hepatic  tissue  \>j  myself  in  an- 
other. 
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THE  TREATMENT  OF  EPILEPSY 


OHAPTEE   I. 

TREATMENT  OF  THE  ATTACKS. 

The  first  objective  point  of  therapeutics  is  the  morbid 
manifestation,  the  epileptic  fit,  when  it  constitutes  a  danger 
jjer  se.  But  we  should  attempt,  in  the  main,  to  remove  the 
exciting'  causes  and  to  counteract  the  morbid  irritabilit}'', 
both  by  invigorating-  the  constitution  by  proper  hygiene,  as 
well  as  by  acting"  directly  on  the  nervous  sj'stem  by  means  of 
drugs  adapted  to  modify  its  reflex  action.  As  regards  the 
phenomena  of  exhaustion  and  mental  impairment,  they  are 
hardlj^  amenable  to  other  than  hj'gienic  measures  which  are 
often  impotent. 

Can  we  prevent  the  attacks  of  epilepsy  ?  Certain  patients 
always  have  their  ajitacks  under  the  influence  of  the  same 
causes.  A  goodly  number  are  onl^^  attacked  after  alcoholic 
excesses,  others  after  mental  excitement,  others  under  the  in- 
fluence of  peripheral  irritations  (lights  or  sounds),  etc.  If  we 
can  suppress  these  causes,  the  attacks  may  be,  if  not  sup- 
pressed, at  least  considerably  delayed.  ■  As  regards  the  use  of 
alcoholic  drinks,  the  effect  of  abstinence  is  most  evident  in 
some  patients  who  never  have  attacks  except  when  they  have 
been  permitted  to  leave  the  asylum. 

Attacks  which  are  preceded  by  an  aura  may  sometimes  be 
prevented  by  suitable  stimuli.  Thus,  a  considerable  number 
of  patients  suffering  from  partial  epilepsy-  and  who  com- 
plain of  distressing  sensations  or  cramps  in  the  limbs  which 
alwaj's  precede  an  attack,  can  arrest  the  paroxysm  by  con- 
stricting the  limb  at  the  point  which  is  the  seat  of  the  abnor- 
mal sensation.  Odier  in  particular  has  extolled  the  ligature 
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of  the  limbs  above  the  aura.  Excessive  flexion  or  forced  ex- 
tension, twisting-  of  one  finger  of  the  hand  (Bravais)  may 
sometimes  produce  the  same  result.  Hughling'S  Jackson  rec- 
ommends violent  traction  of  the  parts  which  are  the  site  of 
the  aura.  Brown-Sequard  has  shown  that  partial  epilepsj', 
the  tremor  of  the  lower  limb  produced  by  extension  of  the  tip 
of  the  foot,  maj'^  be  arrested  by  forced  flexion.  Sometimes 
the  arrest  is  not  produced  except  by  a  very  flrm  ligature  of 
the  limb;  sometimes  a  simple  constriction  with  the  hand  suf- 
fices to  check  the  beg-inning*  attack.  Some  patients  constantly 
wear  a  sort  of  band  which  enables  them  at  once  to  exercise 
vig-orous  constriction  and  thus  to  avoid  the  attacks  in  public 
places.  As  is  true  of  certain  neuralgias,  there  are  sometimes, 
in  epileps}^,  true  points  of  arrest  whose  compression  produces 
the  suspension  of  the  convulsive  phenomena.  Ver^^  often  these 
points  are  discovered  only  by  accident.  I  have  seen  a  patient 
in  whom  compression  of  the  supraorbital  and  infraorbital 
nerves,  at  their  points  of  emerg-ence,  abolished  the  attack,  to 
whatever  stag-e  it  may  have  advanced.  In  a  certain  number 
of  cases  the  attack  may  be  arrested  during*  the  aura  by  vari- 
ous peripheral  stimuli,  flagellation,  beating,  cold  applications. 
One  of  Notlmag-el's  patients  and  another  of  Schultz's  checked 
their  attacks  by  the  ingestion  of  table  salt  at  the  onset  of 
the  aura.  The  ing-estion  of  a  cold  liquid  or  merely  of  a 
piece  of  bread  sometimes  succeeds  in  suspending'  an  attack, 
even  if  it  does  not  beg-in  with  a  g-astric  aura.  One  of  the 
patients  in  my  service  has  his  attack  arrested  if,  during  the 
malaise  which  precedes  the  paroxysm,  he  is  struck  violently 
in  the  interscapular  region.  Another  patient  does  not  fall  if, 
during-  the  period  of  premonitory  sufi'ocation,  he  hears  him- 
self called  by  name.  A  large  number  of  cases  might  be  men- 
tioned in  which  arrest  or  suspension  is  produced  by  apparently 
insignificant  circumstances. 

But  so  far  as  I  can  judge,  these  different  modes  of  arrest 
generallj^  possess  only  a  delaj'ing  action.  They  act  almost 
like  compression  of  the  ovary  in  hysteria;  the  discharge  is 
rarely  prevented,  it  is  merely  delayed.  Nevertheless,  in  Ly- 
som's  case,  circular  compression  of  the  limb  in  which  the  aura 
was  located  finally  produced  recovery. 

Compression  of  the  carotids  during  the  aura  (Prichard) 
which  had  long  been  employed  by  Parry  in  the  treatment  of 
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eclampsia,  has  also  been  vaunted  as  a  preventive  measure, 
which  acts  upon  the  cerebral  circulation.  One  of  the  best 
cases  for  illustrating-  the  effect  of  compression  of  the  carotids 
is  that  of  Alexander.  A  patient  whose  painful  seizures,  situ- 
ated in  the  rig-ht  superior  maxillar^^  region  and  attended  Avith 
distortion  of  the  mouth  and  eves,  were  produced  by  the  slight- 
est touch  on  the  uj)per  lip  of  the  same  side,  found  that  the 
attacks  were  suspended  as  soon  as  pressure  was  made  on  the 
carotid  of  the  same  side,  and-during  the  maintenance  of  this 
compression  the  most  vig'orous  irritation  of  the  lip  remained 
ineffective.  As  a  g-eneral  thing-  it  is  rare  that  the  methods 
to  which  we  have  referred  will  suffice  to  arrest  the  attack 
after  it  has  begun. 

Compression  b}'  Guido  Borelli's  and  Polizetti's  method, 
which  consists  in  applying-  the  thumb  and  index  finger  of  the 
left  hand  on  the  temporal  regions,  the  arch  formed  by  these 
fingers  embracing  the  forehead,  and  placing  the  thumb  of  the 
right  hand  in  the  space  situated  below  the  tubercle  of  the  oc- 
cipital bone,  appears  to  have  succeeded  only  in  the  hands  of 
these  writers.  The  latter  manipulation  pretends  to  modify 
especially  the  circulation  in  the  medulla  oblongata. 

Applications  of  ice  to  the  spinal  column  have  also  been  ad- 
vised, chiefly'  in  order  to  avoid  the  return  of  the  attacks  in 
the  status  epilepticus.  Applications  of  ice  to  the  head  may 
also  be  tried.  Frangois-Franck  and  Pitres  have  found  that 
refrigeration  of  the  motor  zone  may  arrest  an  attack  of  epi- 
lepsy in  a  dog. 

Similar  applications  to  the  pra^cordial  region  have  been 
recommended. in  cases  of  cardiac  aura  (Charcot).  As  regards 
the  success  claimed  b3^  Fleury  for  the  douche  in  abortive 
treatment  of  the  attack,  this  can  only  be  accidental,  since  the 
measure  cannot  be  used  unless  Ave  have  time  to  remove  the 
threatened  patient  to  the  l^ydrotherapeutic  ward. 

On  several  occasions  on  which  I  was  present  during  an 
aura,  I  have  arrested  the  attack  b^^  a  painful  manipulation 
which  was  not  conditioned  by  a  local  premonitory  sensation; 
for  example,  Dy  violent  torsion  of  a  limb  or  b3'  very  vigorous 
compression  of  the  lobe  of  the  ear.  As  I  had  no  reason  to  sus- 
pect simulation  in  these  cases,  I  have  asked  myself  whether 
pain,  which  is  accompanied  by  a  true  nervous  discharge,  fol- 
lowed like  every  motor  discharge  by  a  certain  deg-ree  of  ex- 
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haustion,  does  not  constitute  a  sort  of  supplementar.y  artificial 
paroxj'sm.  The  cases  in  wliich  attacks  pf  migraine,  asthma 
or  neuralg-ia  replace  the  ordinary  paroxysm  appear  to  me  to 
favor  this  interpretation. 

Having  observed,  by  the  aid  of  Block's  sphj'gmometer, 
that  there  is  often  a  considerable  increase  of  arterial  tension 
before  the  convulsive  or  other  seizures,  which  diminishes  im- 
mediately after  the  discharge,  I  have  asked  myself  whether 
an  artificial  lowering  of  the  tension  might  not  modify  the 
course  of  the  j^henomena.  In  a  patient  who  suffers  from  series 
of  attacks  at  very  regular  intervals,  I  have  succeeded  in  mod- 
ifying the  tension  by  the  application  of  Junod's  boot.  This 
patient,  who  had  had  several  series  of  attacks,  had  a  tension 
exceeding  1,100  gms.  As  the  attacks  had  the  effect  of  de- 
creasing the  tension,  I  could  assume  that  he  was  on  the 
brink  of  a  fresh  attack;  the  application  of  the  cups  brought 
the  tension  down  to  700  gms.;  it  rose  to  900  gms.  after  the 
boot  had  been  removed  for  twenty  minutes;  the  attacks  were 
suspended  for  twelve  hours,  then  they  occurred  every  two 
hours.  On  the  following  day  I  obtained  a  similar  delay  by 
the  same  plan.  Since  then,  I  have  secured  analogous  results 
in  several  other  patients.  But  Junod's  boot  cannot  be  used 
very  easily  and  presents  several  inconveniences,  so  that  I  have 
tried  to  utilize  simpler  means  for  lowering  the  pressure.  Lig- 
ature of  the  lower  limbs  near  the  trunk,  proposed  by  Brown- 
Sequard  under  other  circumstances,  has  been  useful.  But  I 
have  resorted  chiefly  to  mustard  baths  and  packs,  which  have 
often  arrested  an  attack  at  the  aura,  or  a  series  of  convul- 
sions, a  trembling  or  a  cephalalgia.  These  moderators  of 
arterial  tension  have  seemed  to  me  to  act  with  special  effect 
upon  attacks  of  maniacal  excitement  in  epileptics,  attacks 
which  are  accompanied  \)y  an  increase  of  arterial  tension. 
Several  patients  are  so  strongly  convinced  of  the  usefulness 
of  this  measure  that  they  ask  for  its  application  when  they 
feel  the  approach  of  an  attack. 

Ether,  chloroform,  nitrite  of  amy],  bromide  of  ethyl,  etc., 
have  also  been  employed  in  inhalations  in  order  to  suspend 
attacks  of  epileps}^  As  their  absorption  requires  considera- 
ble time,  this  mode  of  interference  cannot  rouse  any  great  ex- 
pectations. It  must  also  be  remembered  that  ether  (Moreau 
of  Tours),  like  chloroform,  may  provoke  an  attack.     Never- 
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thcless,  ether  seems  to  cause  arrest  of  the  attacks  in  certain 
special  cases. 

Case  I. — Epilepsy,  dyspnceal  sensations  during-  the  aura, 
possibility  of  arrest  by  inhalations  of  ether. 

D.,  jet.  32  years;  his  father,  a  drunkard,  died  eight  months 
before  his  birth;  his  mother  had  several  attacks  of  melan- 
cholia. His  father  made  two  attempts  at  suicide.  Of  D.'s  five 
brothers  and  sisters,  only  one  suffered  from  mental  disturb- 
ance. D.  was  the  youngest  child,  the  sick  sister  was  the  next 
youngest. 

D.  had  convulsions,  wet  the  bed  at  a  late  period,  did  not 
walk  until  nearly  four  years  old;  has  always  been  subject  to 
nightmare,  and  was  very  irascible.  He  served  as  a  soldier 
and  had  no  notable  ailment  until  the  age  of  twenty-five  years, 
when  he  married.  A  few  weeks  later  he  had  an  epileptic  at- 
tack. There  are  no  well-marked  signs  of  degeneracy.  Ex- 
ag-gerated  reflexes  on  the  left  side  with  a  tendency'  to  epilep- 
toid  tremor  on  this  side;  low^ering"  and  reduplication  of  the 
gluteal  fold  on  same  side.  No  sign  of  manifest  paralysis; 
dynamometric  pressure  of  the  right  hand  G5,  of  the  left  hand 
60.  In  some  attacks  the  tonic  contractions  have  predominated 
on  the  left  side,  but  this  fact  is  not  constant. 

The  attacks  are  announced  b^^  a  feeling-  of  suffocation,  by 
a  sensation  of  want  of  air;  the  chest  feels  as  if  it  were  enor- 
mousl}'  dilated  and  nothing-  more  could  enter.  The  sensation 
of  suffocation  sometimes  lasts  fifteen  or  twenty  minutes  be- 
fore the  attack.  If  he  can  obtain  an  inhalation  of  ether  dur- 
ing this  time,  the  attack  is  prevented. 

An  injection  of  morphine  during  the  aura  has  prevented  or 
at  least  dela^^ed  the  seizure.  Wallender  claims  similar  suc- 
cess with  apomorphine. 

After  the  convulsions  have  begun  there  is  nothing,  except 
in  rare  cases,  which  can  arrest  them.  Under  some  circum- 
stances, however,  immobilization  produces  effects  which  are 
worthy  of  note. 

In  one  patient  who  has  partial  attacks,  often  localized  strictlj^ 
in  the  right  arm,  wiiich  is  affected  with  incomplete  paralysis, 
it  is  possible,  by  a  vigorous  effort,  to  overcome  the  movements. 
But  soon  we  find  the  hand  and  arm  of  the  opposite, side  agi- 
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tatecl  by  spasms,  and  convulsive  movements  are  produced 
identical  with  spontaneous  convulsions,  and  sometimes  follow- 
ing- the  ordinary  course — i.e.,  involving*  at  once  the  head  and 
lower  limb.  This  fact,  interesting-  from  several  points  of  view, 
may  be  compared  with  some  others  of  a  different  nature. 

It  is  well  known  that  during*  the  first  months  of  life  infants 
hardly'  perform  an^'  other  but  symmetrical  movements,  and 
this  fact  is  utilized  in  the  diagnosis  of  paralyses  and  articular 
affections  at  this  age.  This  symmetry  of  movements  is  not 
confined  exclusively  to  childhood.  It  is  found  in  a  large  num- 
ber of  hysterical  patients  who  manifest  it  even  in  the  most 
specialized  voluntary  acts,  particularly  when  the  eyes  do  not 
exercise  their  control.  When,  in  cases  of  this  kind,  the  trans- 
fer of  voluntary  movements  is  provoked  b^^  applying-  the  aes- 
thesiogenic  object  on  the  stronger  and  more  sensitive  side,  the 
first  phenomenon  j)roduced  is  an  increase  of  motor  power  to- 
gether with  an  increase  of  sensibilitj'  and  a  diminution  of  the 
period  of  reaction,  resulting-  from  the  greater  flow  of  blood 
into  the  limb  which  is  the  site  of  excitation.  This  functional 
exag'geration  is  followed  by  a  weakening  which  coincides  with 
what  is  called  the  dynamogeny  of  the  opposite  side.  In  the 
transfer  of  writing-,  the  excitant  being"  applied  to  the  right 
hand,  the  first  phenomenon  consists  of  a  sort  of  hj^pertrophy 
of  Avriting  due  to  exaggeration  of  the  movements;  then  comes 
the  impossibility  to  w^rite;  then,  finally,  the  left  hand,  after 
some  hesitation,  becomes  capable  of  tracing  characters  and 
often  produces  mirror  writing.  The  phenomena  of  transfer  of 
writing-  consists,  then,  of  an  increase  in  the  energy  of  the 
adapted  movements,  followed  by  an  impotence;  the  left  hand 
enters  into  action  consecutively  to  this  impotence  of  the  right 
hand. 

Hysterical  individuals  do  not  possess  a  special  physiolog}^ 
and  this  phenomenon  is  not  found  exclusively  in  them.  A 
considerable  number  of  hemiplegics  with  cerebral  lesions,  when 
directed  to  make  a  movement  with  the  paralj'zed  hand,  per- 
form it  with  the  other  hand,  and  if  told  to  write  they  often 
trace  the  characters  in  mirror  writing-  with  the  left  hand. 

This  tendency  of  the  left  hand  to  supplement  the  right 
when  the  latter  is  powerless,  and  which  depends  on  the  physi- 
ological symmetry  of  the  movements,  is  present  to  a  greater 
or  less  extent  in  normal  individuals.     The  brother  of  one  of 
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my  patients  at  the  Bicetre  presents  nothing-  abnormal  beyond 
the  following-  poculiarity:  the  majority  of  the  movements  of 
the  upper  limbs  are  performed  sj'mmetrically  when  much 
attention  is  not  paid  to  them;  in  the  majority  of  customary 
movements,  the  limb  which  acts  involuntarily  makes  move- 
ments which  are  less  extensive  and  are  dela3'ed  in  a  measure. 
If  he  is  asked  to  w^rite,  it  is  found  that  the  left  hand  does  not 
remain  motionless;  at  first  the  phalanx  of  the  thumb  is  ani- 
mated by  slig-ht  movements,  then  the  index  fing-er  takes  part. 
These  movements  are  not  proportionate  in  extent  to  those 
which  are  being  performed  in  the  right  hand.  But  if,  after 
having  placed  a  pencil  in  the  individual's  left  hand,  he  is 
directed  to  continue  writing  with  the  right  hand,  which  is 
kept  as  immovable  as  possible  by  holding  it  with  our  both 
hands,  it  Avill  be  seen  that  the  left  hand,  although  volition  is 
turned  in  another  direction,  traces  characters  which  are  di- 
rected toward  the  left  and  among  which  we  may  recognize 
several  letters  in  mirror  writing.  This  experiment  repeated 
upon  absolutely  normal  individuals  gives  corresponding  re- 
sults. When  the  writing  is  performed  wath  the  right  hand, 
no  movement  is  performed  by  the  left  hand  appreciable  either 
to  him  who  writes  or  to  other  observers.  But  if  another's 
hand  opposes  the  movement  of  the  right  hand,  the  individual 
experimented  upon  soon  feels  the  movements  in  his  left  hand 
and  others  may  detect  them. 

These  different  examples  indicate  that  when  there  is  an 
obstacle  to  a  unilateral  movement,  the  nervous  influx  has  a 
great  tendency  to  take  the  symmetrical  path  on  the  opposite 
side.  This  tendency  is  so  much  more  marked,  the  greater  the 
habit  of  symmetrical  movements  which  the  individual  pos- 
sesses. It  should  therefore  be  found  at  its  maximum  in  young- 
children,  and  at  the  end  of  a  little  while  the  path  which  is 
most  often  followed  becomes  the  most  easy  to  follow — i.e.,  it 
becomes  the  habitual  path. 

These  facts  prove  that  arrest  of  the  movement  does  not 
arrest  the  nervous  discharge,  which  forces  a  path  for  itself. 
Hence  there  is  reason  to  believe  that  violent  attempts  at  re- 
straint during  an  attack  of  epilepsy  may  be  capable  of  favor- 
ing the  production  of  visceral  accidents  and  perhaps  arrest  or 
rupture  of  the  heart. 

In  reality  the  measures  to  be  adopted  against  an  attack 
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of  epilepsy  are  chiefly  those  which  are  intended  to  prevent 
wounds  and  sufi'ocation. 

When  we  are  warned  of  the  seizure  by  the  pallor  of  the 
patient,  we  should  protect  him  as  far  as  possible  against  the 
shock,  place  him  in  a  horizontal  position  on  his  back,  with  the 
head  turned  slightl^^  backward,  and  hold  him  in  such  a  man- 
ner that  the  violent  movements  will  not  produce  contusions. 
It  has  been  advised  that  a  resisting,  non-fragile  bod}^,  such  as 
a  piece  of  soft  wood,  be  placed  between  the  jaws  in  order  to 
prevent  biting  of  the  tongue.  But  this  precaution  is  generally 
ineffective;  the  convulsive  movements  of  the  jaws  usually  ap- 
pear at  the  onset  and  before  we  have  time  to  interfere.  The 
clothing  should  be  loosened,  especially  around  the  neck.  The 
windows  should  be  opened  in  order  to  supplement  the  diffi- 
culty of  respiration  by  the  pure  air. 

When  the  patients  have  frequent  attacks  and  are  precipi- 
tated violently  and  suddenly  on  the  head,  it  is  well  to  make 
them  wear  a  suitable  head-dress,  forming  a  cushion  which 
guards  them  from  the  shock. 

Certain  special  precautions  should  be  taken  at  night.  A 
considerable  number  of  epileptics  die  of  suffocation  during 
nocturnal  attacks,  either  from  strangulation  by  their  clothing, 
from  turning  the  face  into  the  pillow,  or  from  rolling  them- 
selves up  in  the  bed  coverings.  The  English  government  pub- 
lishes yearly  reports  of  the  insane  asylums,  from  which  we 
can  note  the  relativelj^  large  number  of  deaths  due  to  noctur- 
nal attacks  of  epilepsy.  These  accidents  have  diminished  in 
proportion  as  the  night  watch  has  been  better  organized,  but 
we  still  find  in  these  reports  that  some  deaths  in  epileptics 
during  attacks  at  night  occur  at  the  hours  when  the  change 
in  nurses  takes  place.  This  proves  the  necessity  of  constant 
surveillance  of  epileptics  during  the  night. 

We  may  prevent  the  danger  of  falls  during  nocturnal  at- 
tacks b^'-  placing  the  patients  in  very  low  beds  or  in  beds  pro- 
vided with  side  guards.  If  the  guards  are  wadded,  they  are 
very  efficient  against  traumatism,  but  form  an  obstruction 
to  surveillance  and  increase  the  danger  of  suffocation. 

An  attempt  has  been  made  to  prevent  the  danger  of  suffo- 
cation by  giving  to  epileptics  pillows  made  of  sea-weed  or  hair, 
which  are  more  permeable  to  air  and  less  compressible  than 
feather  pillows.  This  precaution  is  insufficient  and  nothing 
can  replace  thorough  watching. 
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Death  from  suffocation  may  also  occur  in  another  way 
during-  stertor:  the  paralysis  of  the  muscles  of  the  tongue, 
permitting-  the  sinking  of  this  organ  toward  the  pharynx  in 
dorsal  decubitus,  adds  a  mechanical  difficulty  to  respiration. 
This  can  be  relieved  by  inclining  the  head  to  the  side,  the 
tongue  then  drops  out  b}'  its  own  weight,  and  the  suffocation 
diminishes  at  once.  If  these  simple  means  are  unsuccessful, 
we  must  resort  to  artificial  respiration  which  may  furnish 
time  for  the  re-establishment  of  the  normal  functions. 

The  post-paroxysmal  sleep  should  be  respected.  The  at- 
tack produces  a  general  exhaustion  which  necessitates  as 
rapid  a  restoration  as  possible.  The  sleep  is  the  spontaneous 
process  of  such  restoration,  since  it  diminishes,  for  a  time,  the 
organic  changes  in  the  bodj^;  its  suppression  is  often  followed 
immediately  by  very  persistent  and  distressing-  headache. 
Holland  observed  a  long-  time  ago  that  the  premature  exercise 
of  the  intelligence,  and  especiall}^  of  the  memory,  after  an  at- 
tack, delays  the  return  of  these  functions. 

After  an  attack  epileptics  should  receive  verj^  substantial 
nourishment,  in  the  smallest  compass  possible.  The  catarrhal 
condition  manifested  under  such  circumstances  is  connected 
with  the  general  exhaustion,  which  is  shown  by  a  suspension 
of  the  secretions  as  well  as  by  temporarj^  diminution  of  the 
muscular  power. 

In  the  status  epilepticus,  or  series  of  paroxysms,  the  patient 
must  be  kept  free  from  all  irritation,  the  light  moderated, 
sounds  abolished,  and  when  consciousness  is  returning  he  must 
be  prevented,  as  far  as  possible,  from  making  voluntary  move- 
ments or  speaking-.  In  a  series  of  attacks  of  partial  epilepsy, 
for  example,  we  will  often  find  that  the  patient,  without  in- 
convenience, can  move  the  li'mbs  which  are  not  affected  by  the 
spasms,  while  the  slightest  effort  on  the  part  of  the  affected 
muscles  produces  an  attack.  During  the  paroxysmal  period 
of  a  patient  suffering  from  epilepsy  which  was  limited  to  the 
right  inferior  facial  brapches,  the  motor  branch  of  the  trigem- 
inus and  the  hj^poglossal,  all  the  movements  of  articulation 
and  mastication  produced  the  spasm,  although  the  individual 
could  turn  his  head,  write,  and  walk  without  inconvenience. 

Various  medicinal  agents  have  been  tried  against  the 
status  epilepticus.  Crichton  Browne  published  four  cases  of 
recovery  from  the  use  of  nitrite  of  amyl,  but  this  success  has 
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not  been  repeated.  In  fact,  the  efficacy  of  no  sort  of  treat- 
ment has  been  demonstrated.  One  of  my  patients  recovered 
under  large  doses  of  bromides  ( 3  iv.-  3  vi.  dail}'),  but  three 
others  succumbed  under  the  same  treatment.  Wildermuth 
has  recommended  amyl  hydrate  in  doses  of  3  i.-ij.  daily. 
In  one  case,  in  which  the  fits  followed  one  another  without 
intermission,  he  employed  it  in  subcutaneous  injections  (gT.  xl. 
in  three  injections). 

In  one  case  of  status  epilepticus  which  had  resisted  large 
doses  of  bromides.,  I  asked  Dr.  Reclus  to  perform  trephining; 
the  fits  ceased  but  the  temperature  did  not  fall,  and  the  patient 
died  without  coming  out  of  the  stupor;  the  autopsy  showed  a 
diffuse  sclerosis. 

Status  epilepticus  appears  to  cause  death  by  nervous  ex- 
haustion and  by  the  profound  disturbances  of  the  respiratory 
functions.  Not  alone  are  the  mechanical  phenomena  of  respi- 
ration interfered  with  considerably,  but  the  vaso-motor  paral- 
3'ses  entail  an  intense  congestion  of  the  lungs  which  is  found 
almost  constantly  at  the  autopsy  of  individuals  who  have  died 
in  this  condition.  Artificial  respiration,  faradization  of  the 
thoracic  muscles  may  prove  very  useful. 

The  excessive  combustions  of  the  status  epilepticus  pro- 
duce considerable  depression  and  a  rapid  emaciation,  which 
continue  even  after  the  convulsions  have  ceased.  Relief  must 
be  secured  at  once  by  artificial  alimentation. 

When  the  patients  have  escaped  death  from  the  continued 
elevation  of  temperature,  they  have  been  nourished  with  the  aid 
of  the  sound  even  during  the  continuance  of  the  status  epilepti- 
cus. It  is  a  notable  fact  that  despite  the  convulsions  vomit- 
ing is  not  produced,  although  a  pint  of  milk  has  been  injected 
at  once,  with  five  or  six  or  even  ten  eggs  a  day.  After  con- 
sciousness returns,  the  alimentation  should  be  excessive  in 
order  to  repair  the  losses.  The  following  observation,  in  which 
the  normal  weight  had  been  taken  shortly  before  the  seizure, 
shows  that  despite  feeding  that  may  be  called  excessive  the 
loss  of  weight  continued  to  increase  for  several  days  after  the 
cessation  of  convulsions;  the  restoration  was  very  rapid. 

Case  II. — Status  epilepticus,  post-paroxysmal  emaciation, 
restoration. 

M.,  tet.  18  years,  entered  November  13th,  1889.     No  nervous 


Tlie   Treatment  of  Epilepsy.  7 1 1 

antecedents.  Patient  had  violent  convulsions  at  age  of  one 
year  j  nothing  of  moment  during-  childhood.  At  age  of  twelve 
years  began  to  have  "absences,"  then  convulsions,  at  first 
every  month,  later  almost  dail3\  Two  years  ago  had  status 
epilepticus  lasting  one  da^'.     Weight  146  lbs. 

During-  the  night  of  November  30th  had  four  successive 
attacks  without  resuming  consciousness.  From  11  a.m.  to 
6  P.M.  he  had  twenty-six  attacks  in  several  series.  After  the 
fourth  fit  temj)erature  rose  to  100^°  F.,  after  the  last  one  to 
10-4.5°.  The  cessation  of  the  attack  seems  to  have  resulted  from 
application  of  mustard  pack.  In  the  afternoon  and  evening- 
he  had  taken  3  iij.  of  potassium  bromide. 

Nov.  21st.  Morning,  T.  101.8°;  gr.  75  of  bromides;  ali- 
mentation with  sound,  3  quarts  milk  and  12  eggs  during 
the  day.  Nov.  22d.  Evening,  T.  101°.  Nov.  23d.  Morning, 
T.  103.4°,  weight  137  lbs.;  same  alimentation.  Nov.  24th.  Morn- 
ing, T.  101.3°,  weight  132  lbs.;  evening,  T.  101°;  same  alimenta- 
tion. Nov.  25th.  Morning, T.  103.5°,  weight  132  lbs.;  evening, 
T.  102°;  patient  is  still  sluggish,  but  answers  correctly'  and  eats 
a  little  in  addition  to  the  forced  feeding.  Nov.  26th.  Morning, 
T.  100.4°,  weight  138  lbs.;  evening,  T.  102°;  same  alimentation. 
Nov.  27th.  Morning,  T.  99.8°,  weight  139f  lbs.;  alimentation, 
3  qts.  milk,  9  eggs,  a  little  meat.  Nov.  28th.  Morning,  weight 
141  lbs.;  alimentation,  8  eggs,  3  qts.  milk,  16  ounces  bread,  3 
ounces  meat,  10  ounces  veget-ables,  14  ounces  soup.  Nov.  29th. 
Weight  141^  lbs. ;  alimentation,  3  qts.  milk,  beef,  the  rest  of 
diet  as  before.    Nov.  30th.     Weight  141|  lbs.;  same  diet. 

Dec.  1st.  Weight  143  lbs.;  same  diet;  has  been  up  five  to 
six  hours  during  the  day.  Dec.  2d.  Weight  142f  lbs.;  same 
diet;  has  been  up  the  greater  part  of  the  day. 

Numerous  measures  have  been  proposed  to  check  the 
repeated  attacks  of  acute  symptomatic  epilepsj^.  In  puer- 
peral eclampsia,  which  resembles  the  ordinary  status  epilepti- 
cus in  the  frequent  elevation  of  temperature,  resort  has  been 
had  chiefly  to  venesection,  either  moderate  or  copious,  to  ven- 
esection combined  with  evacuants,  to  anaesthetics  and  anti- 
spasmodics. The  greatest  mortality  occurs  in  cases  treated 
by  venesection.  The  most  favorable  results  have  been  ob- 
tained b3'  anaesthetics,  which  have  arrested  the  convulsions  in 
a  certain  number  of  cases.     Chloral  in  particular  has  been 
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employed  with  success,  but  the  greatest  uncertainty  prevails 
with  regard  to  the  indications  for  these  different  modes  of 
treatment.  The  anaesthetics  chloroform  and  ether  by  inhala- 
tion succeed  particularly  in  eclamptics  with  hj^sterical  ante- 
cedents; in  fact,  hysterical  seizures  are  more  amenable  to  these 
agents  than  epileptic  paroxysms.  The  usefulness  of  revul- 
sives, baths,  diaphoretics,  purg'atives,  emetics,  diuretics,  etc., 
has  not  been  well  established.  When  albuminuria  is  present, 
a  milk  diet  constitutes  a  good  joreventive  measure  against 
eclampsia.  If  eclampsia  manifests  itself  at  full  term,  the  in- 
duction of  labor  may  check  the  seizures.  In  a  certain  number 
of  cases,  however,  they  persist,  the  source  of  irritation  not 
being-  suppressed  entirely  by  the  expulsion  of  the  foetus. 

Among  the  accidents  of  eclamptic  paroxysms,  we  must 
mention  syncope.  It  furnishes  the  indication  for  a  special  in- 
terference, viz.,  artificial  respiration,  wiiich  may  permit  recov- 
ery or,  at  least,  may  enable  us  to  gain  sufficient  time  to  ter- 
minate delivery. 

In  view  of  the  probability  that  a  prominent  part  is  played 
by  individual  morbid  hj'perexcitabilit}^  in  the  development  of 
eclampsia,  it  is  in  place  to  administer  bromides  during-  the 
pregnancy  of  women  who  have  already  had  epileptic  or  mani- 
acal seizures,  or  who  present  the  evident  signs  of  a  nervous 
temperament. 

In  the  other  forms  of  eclampsia,  the  treatment  should  be 
directed  against  the  etiological  conditions,  such  as  uraemic 
poisoning-,  peripheral  or  visceral  irritation,  etc. 


CHAPTER  II. 

TREATMENT  OF  THE  EXCITING  CAUSES.— TRAUMATIC 
EPILEPSY,  CEREBRAL  LOCALIZATION,  AND  TREPHIN- 
ING. 

Epilepsy  has  always  been  regarded  as  very  rebellious  to 
treatment.  The  ancients  called  it  the  opprobrium  of  the  art, 
and  Delasiauve,  who  has  furnished  the  most  complete  study  of 
the  treatment  of  epilepsy,  formulates  his  opinion  as  follows: 
"Epilepsy  almost  always  resists  the  efforts  of  nature  or  art; 
and  when  it  improves  or  recovers,  it  is  often  difficult  to  deter- 
mine the  true  cause  of  this  fortunate  change."  Since  then 
this  question  has  undergone  important  changes,  due  on  the 
one  hand  to  empiricism,  on  the  other  hand  to  scientific  experi- 
mentation. 

We  will  study  the  different  therapeutic  measures  employed 
in  the  disease  by  grouping  them  according  to  the  indications 
furnished  by  the  study  of  the  causes. 

All  epilepsies  are  symptomatic  of  a  lesion  or  d^'namic  dis- 
order affecting  the  nervous  system  either  directly  or  indirect!}'. 
These  lesions  and  the  causes  of  these  dynamic  disorders  may 
be  ascertained  in  a  certain  number  of  cases;  in  the  others  they 
remain  inaccessible  to  our  present  means  of  investigation.  To 
the  epilepsies  whose  causes  are  known  we  may  apply  the 
methods  of  rational  therapeutics;  the  other  scan  be  combated 
only  b}"  empirical  remedies,  among  wiiich  the  most  useful  are 
intended  to  relieve  the  morbid  hyperexcitability.  Neverthe- 
less, the  results  are  not  always  such  as  we  might  expect  from 
treatment  which  directly  attacks  the  cause.  This  is  owing  to 
the  fact  that  the  same  cause  does  not  always  produce  the 
same  effects  upon  individuals  with  different  predispositions. 
On  the  other  hand,  accidental  symptomatic  epilepsy  whicli 
has  lasted  a  long  time  is  not  necessarily  modified  even  by  the 
best  possible  treatment.  When  the  nervous  system  has  as- 
sumed a  morbid  habit,  this  is  not  necessarilj^  lost  on  account 
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of  the  disappearance  of  the  cause  which  gave  rise  to  it.  The 
convulsive  habit,  epilepsy,  may  survive  the  irritation  which 
has  given  rise  to  it.  Yet  despite  these  reasons  which  inspire 
reserve,  the  chief  indication  of  treatment  sliould  be  directed 
ag-ainst  the  visible  cause. 

The  cases  in  which  the  indication  is  most  precise  are  those 
in  wliich  the  epilepsy  is  due  to  an  injur3^  which  may  affect 
either  the  central  or  peripheral  s^^stem. 

Sargical  interference  sometimes  gives  excellent  results  in 
cases  due  to  lesions  of  the  peripheral  nerves,  whether  the  le- 
sions are  situated  in  the  nerve  trunks  or  in  the  tissues  which 
receive  their  ramifications. 

Lowe,  Mackenzie,  Fincke,  Hack,  etc.,  have  observed  epilep- 
tiform attacks  in  connection  with  the  presence  of  pol^'pi  in  the 
nasal  fossae,  and  have  cured  them  by  extirpation. 

Numerous  cases  have  been  cured  b^^  the  removal  of  foreign 
bodies.  Several  recoveries  have  followed  the  extraction  of 
foreign  bodies  from  the  natural  cavities,  the  ear,  nasal  fossse, 
or  from  the  tissues  themselves.  The  result  may  be  equally 
satisfactor3"  whether  the  epilepsy  is  ps^'chical  or  convulsive. 
One  of  the  most  interesting  cases  is  reported  \iy  Hufeland.  A 
boy  of  thirteen  or  fourteen  years  would  begin  suddenly  to 
speak  in  a  violent  and  incoherent  manner  and  finally  would 
become  ungovernable.  This  condition  was  calmed  by  sopori- 
fics, but  the  paroxysm  returned  whenever  the  boy  walked 
about.  A  red  spot  was  discovered  on  one  foot,  and  whenever 
this  was  pressed  a  fresh  attack  was  produced.  An  incision 
was  then  made  and  a  small  glass  splinter  removed.  During 
the  operation  the  patient  was  furious,  but  calmed  completely 
soon  afterward. 

The  removal  of  painful  cicatrices  or  the  section  or  stretch- 
ing of  the  nerves  which  supply  them  has  often  relieved  or 
cured  epilepsy'.  Whenever  the  epileps3"  has  developed  after  a 
peripheral  lesion  or  an  irritation  which  maj^  be  removed  or 
modified,  the  rule  is  to  interfere.  In  Billroth's  case  in  which 
the  epilepsy'  developed  after  a  fall  on  the  sciatic,  the  patient  re- 
covered after  simple  denudation,  no  lesion  having  been  discov- 
ered. Hadden  reports  a  case  of  epilepsj^  which  developed 
after  an  injury-  to  the  calf  and  was  cured  b}'  stretching  of  the 
sciatic. 

One  of  the  patients  in  my  wards,  whose  attacks  seem  to  have 
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developed,  or  at  least,  if  the  tlata  are  regarded  as  doubtful  on 
this  point,  to  have  increased  in  number  after  the  appearance  of 
corns  upon  the  soles  of  his  feet,  had  a  very  marked  diminution 
of  the  attacks  after  he  wore  shoes  with  a  hole  in  the  soles  that 
enabled  him  to  avoid  flection  of  the  epidermic  excrescences. 

In  a  patient  under  Anglada's  observation,  gentle  percus- 
sion of  a  carious  tooth  provoked  an  attack,  and  its  extraction 
was  followed  b^^  recovery. 

Of  late  years  surgeons  have  removed  the  ovaries,  even 
when  healthy,  for  the  treatment  of  hystero-epilepsy.  The 
operations  which  have  been  followed  by  apparent  temporary 
success  do  not  seem  to  me  to  justif3'  this  method  in  the  ab- 
sence of  an  evident  lesion.  In  epilepsy  it  appears  to  me  to  be 
even  less  justifiable.  Castration  in  the  male  as  well  as  iii  the 
female  does  not  appear  to  be  rational  unless  there  are  organic 
lesions  which  in  themselves  justify  the  operation.  Never- 
theless, it  has  often  been  recommended  (Chapman,  Rooker, 
Mackenzie-Bacon).  Hinsdale  has  published  three  cases  of  re- 
covery after  removal  of  the  injured  or  diseased  testicle.  But 
in  epilepsy,  as  in  hysteria,  the  permanent  painful  phenomena 
are  only  the  local  manifestations  of  a  general  condition;  and 
interference  directed  against  these  local  phenomena  is  con- 
trary to  theoretical  data  and  is  not  sufficiently  grounded  on 
experience  to  warrant  us  in  recommending  it.  Despite  the 
success  which  he  claims  to  have  obtained,  we  should  not  follow 
the  practice  of  Baker  Brown,  who  removed  the  clitoris  under 
the  pretext  that  the  epilepsy  was  the  result  of  peripheral  irri- 
tation of  the  genital  nerves.  This  practice,  approved  hy 
Braun,  of  Vienna,  has  been  rejected  b}'  Ullerspreger,  and 
should  be  condemned. 

In  males  other  irritations  which  have  their  starting-point 
in  the  genito-urinaiiy  organs  may  furnish  indications  for  surgi- 
cal treatment.  Fleury  has  insisted  upon  the  value  of  circum- 
cision in  certain  cases  of  epilepsy,  and  this  has  since  been 
recognized  b^^  other  authors;  at  all  events,  the  circumcision 
often  has  excellent  effects  upon  the  cases  of  incontinence  of 
urine.  It  is  to  be  remembered  that  this  operation  has  no 
chance  of  success  unless  it  relieves  an  irritation.  In  eighteen 
epileptics  who  had  undergone  this  operation  in  my  wards  as  i*, 
hj-gienic  measure  for  a  simple  malformation,  there  was  no 
modification  of  the  convulsive  attacks. 
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Amonof  the  traumatic  lesions  of  the  nervous  system  which 
maj'  g-ive  rise  to  epileps3%  lesions  of  the  spinal  region  have 
rarely  been  mentioned.  In  these  cases,  moreover,  the  epilep- 
tic attacks  are  hardly  more  than  a  secondary  phenomenon. 

Traumatisms  of  the  cranial  region  are  much  more  often  at 
fault,  although  all  lesions  of  the  cranium  and  all  cephalic 
shocks  ma}"  not  be  regarded  as  lesions  of  the  central  nervous 
S3^stem.  In  a  certain  number  of  cases  in  which  epilepsy  has 
developed  after  an  injur}'  to  the  head,  the  integument  or  the 
bones  alone  have  been  affected.  The  wound  must,  therefore, 
be  studied  with  great  care  before  deciding  on  surgical  inter- 
ference. When  the  cause  consists  of  a  superficial  peripheral 
lesion,  it  is  not  necessary  to  undertake  a  serious  operation  at 
the  start.  There  may  be  reason  to  believe  that  it  has  acted 
by  a  general  concussion  of  the  nervous  s^^stem  or  by  reflex 
irritation.  We  are  then  warranted  in  resorting  to  the  mea- 
sures to  which  we  attribute  an  effect  of  the  same  character — 
i.e.,  to  revulsives.  A  simple  irritant  applied  to  the  scalp  may 
succeed  in  moderating  the  symptoms  or  even  in  causing  their 
disappearance.  The  revulsive  may  be  employed  in  the  form 
of  fl}' ing  blisters  or  repeated  actual  cautery.  These  mild  and 
only  slightly  painful  measures  may  be  tried  even  when  there 
is  reason  to  suspect  that  the  irritation  is  situated  more  deeply. 
Indeed,  I  have  seen  successful  results  from  the  actual  cautery 
in  cases  of  partial  epilepsy  with  permanent  motor  disturb- 
ances due  to  intracerebral  foci.  When  epilepsies  of  traumatic 
origin  are  manifested  b}''  apparently  g-eneral  attacks,  with- 
out any  predominant  localization,  the  revulsives  may  be  applied 
at  the  site  of  the  peripheral  lesion.  When,  on  the  contrary, 
the  attack  is  clearly  localized  at  the  beginning  or  predomi- 
nates in  one  limb  or  one  side  of  the  face,  we  must  apph'  the 
revulsive  to  that  point  which  the  doctrine  of  cerebral  localiza- 
tion seems  to  point  out.  In  all  these  cases,  however,  it  mast 
not  be  forgotten  that  the  action  of  the  external  traumatism 
as  a  determining  cause  is  often  favored  by  the  individual  pre- 
disposition of  the  individual.  We  must  not  neglect  to  use,  in 
addition  to  the  external  measures,  the  appropriate  tonics  and 
anti-spa  smodics. 

When  the  traumatism  has  been  more  violent  and  has  given 
rise,  in  addition  to  the  epileptic  manifestations,  to  the  phe- 
nomena of  compression,  there  is  reason  to  suspect  compression 
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or  extravasation  at  the  point  of  application  of  the  blow;  pri- 
mary trephining"  should  then  be  performed. 

When  the  traumatism  is  not  followed  immediately  by  con- 
vulsions and  has  recovered  spontaneously  or  as  the  result  of 
appropriate  treatment,  but  spasmodic  or  vertig-inous  disorders 
have  developed  after  a  long'er  or  shorter  interval,  the  plan  to 
be  adopted  is  less  clearly  indicated.  These  disorders  may  be 
associated  either  with  a  depression  of  the  skull  and  excessive 
callus,  or  with  a  mening-eal  neoplasm  secondary  to  the  trau- 
matic irritation,  with  a  hemori^hag-ic  extravasation  or  in- 
flammatory' product,  or  with  an  abscess  of  the  brain.  Cases 
have  also  been  observed  in  which  cerebral  shock  has  g-iven 
rise  to  tumors  of  other  kinds. 

Surg-ical  interference  is  indicated  \ix  the  mere  fact  of  the 
coincidence  of  epilepsy  with  a  traumatic  lesion.  When  there 
are  vertiginous  disturbances  or  spasms  without  fixed  localiza- 
tion or  pain,  we  must  be  guided  either  by  the  depressions  in 
the  skull  or,  if  they  are  absent,  by  the  cicatrices  of  the  scalp 
and  the  history'-  with  reg-ard  to  the  region  which  sustained 
the  injury. 

Case  III. — Traumatic  epilepsy  cured  \i\  trephining.  D.  T., 
aet.  36  years,  entered  my  epileptic  wards  on  July  30th,  1887. 
No  hereditary  taint  discovered  and  the  patient  Avas  well  until 
November  28th,  1870,  when  he  received  a  fracture  of  the  skull 
from  a  g-unshot  wound ;  it  healed  in  a  few  weeks.  Six  months 
later  had  the  first  convulsive  seizure  with  loss  of  conscious- 
ness, but  none  in  the  next  eig-hteen  months.  Since  then  has 
had,  at  var3nng"  intervals,  vertiginous  and  convulsive  attacks, 
but  during  this  time  he  served  with  the  Dutch  Colonial  troops 
and  in  the  Bulgarian  war.  He  first  entered  the  Bicetre  in 
1883,  but  did  not  remain  long;  this  sta}-  in  the  hospital  ini- 
l^roved  him  only  by  depriving  him  of  alcohol,  which  exerted  a 
manifest  influence  on  the  return  of  the  attacks.  Apart  from 
alcoholic  excesses  he  has,  on  an  average,  two  attacks  a  month; 
several  times,  after  having  drunk  absinthe,  has  had  five  or 
six  attacks  in  one  day. 

The  patient  is  active  and  intelligent.     In  the  median  part 

of  the  frontal  region  is  an  irregular  cicatrix,  with  ramifications 

in  different  directions,  and  whose  general  direction  is  obliquely 

from  left  to  rieiit  and  from  behind  forward.     This  cicatrix  is 
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nearly  eight  centimetres  long;  it  presents  several  more  de- 
pressed points  from  which  splinters  of  bone  are  exfoliated 
from  time  to  time.  Exploration  of  the  cicatrix  is  rendered 
impossible  by  the  fact  that  pressure  upon  it  is  always  followed 
by  an  attack  or  at  least  by  vertigo.  Simple  shaking  of  the 
hair  in  this  region  is  extremely  painful.  The  entire  cicatrix 
is  situated  in  front  of  the  auriculo-bregmatic  plane — i.e.,  the 
vertical  plane  which  passes  through  the  auditory  canals.  It 
is  entirely  in  the  frontal  region  and  hence  at  a  great  distance 
from  the  motor  centres.  It  corresponds  almost  to  the  two 
middle  fourths  of  the  first  frontal  convolution. 

As  the  patient  states  that  the  projectile  did  not  penetrate, 
the  site  of  the  cicatrix  permits  us  to  assume  that  the  convul- 
sions are  not  due  to  an  irritation  of  the  motor  centres,  the 
local  and  direct  consequence  of  the  wound.  Moreover,  the 
manifestations  in  no  respect  resemble  partial  (Jacksonian)  epi- 
lepsy. Asa  general  thing  the  attacks  are  preceded  for  twelve, 
twenty-four,  or  even  forty-eight  hours  by  a  pain  in  the  head, 
confined  at  first  to  the  cicatrix,  then  extending  to  the  entire 
convexity  of  the  skull.  There  is  no  immediate  warning  of  the 
attack.  The  patient  grows  pale,  falls  suddenly  with  a  loud 
cry,  the  limbs  extended.  Tlien  a  few  clonic  movements  are 
noticed,  mainly  on  the  right  side.  The  attack  lasts  about  a 
minute  and  is  not  followed  by  stupor,  Dynamometric  exami- 
nation has  been  made  after  several  attacks.  In  the  normal 
condition  it  shows  55  in  the  right  hand,  47  in  the  left  hand; 
immediatel}'^  after  the  attack  we  have  found  a  loss  of  19  in 
the  right  hand,  of  5  in  the  left  hand. 

The  vertigo,  when  it  develops  spontaneously^  consists  sim- 
ply of  pallor.  When  produced  by  irritation  of  the  cicatrix 
it  is  accompanied  by  muscular  contractions. 

On  October  29th  Dr.  Reclus  trephined  the  patient.  During 
chloroform  narcosis  pressure  on  the  epileptogenic  region  did 
not  produce  a  spasm,  and  it  was  shaved  without  causing  any 
reaction.  It  was  then  found  that  the  region  which  presented 
the  most  distinct  depressions  was  to  the  left  of  the  median 
line;  the  disk  of  bone  removed  by  the  trephine  was  about  one 
and  one-half  centimetres  in  front  of  the  bregma,  and  touched 
on  the  median  line;  the  dura  mater  presented  no  appreciable 
change.  A  week  after  the  operation  the  wound  had  healed 
(November  4th),  and  on  November  Gth  the  patient  left  the  bed. 
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On  November  12tli  had  slight  "  absence "  which  did  not  re- 
semble his  former  vertiginous  attacks.  On  November  14th  the 
dressing"  was  removed  definitely,  and  various  irritations  of  the 
skin  produced  no  result.  January  5th,  1888,  he  left  the  hospital, 
drank  excessively,  and  was  arrested  for  drunkenness,  but  did 
not  suffer  from  an  attack.  This  patient  was  presented  before 
a  medical  society  on  February  24th,  1888;  he  had  had  no  fresh 
attack  and  none  could  be  produced  by  irritation  of  the  region 
operated  upon. 

This  observation  shows  that  a  wound  of  the  head,  situated 
outside  of  the  so-called  motor  region,  maj^  give  rise,  like  any 
other  peripheral  lesion,  to  the  phenomena  of  general  epileps3\ 
When  assured  that  these  phenomena  do  not  present  the  char- 
acteristics of  partial  epilepsy,  we  may  interfere  without  refer- 
ence to  the  motor  centres,  and  the  surgical  operation  may 
result  in  recover}',  either  by  removing  tlie  organic  cause  of 
irritation  or  b^^  producing  a  stimulation  which  modifies  pro- 
foundly the  disordered  dynamic  state  of  the  nervous  sj'stem. 

In  the  absence  of  any  visible  bonj^  or  superficial  changes, 
fixed  pain  in  the  head  is  an  important  guide,  because  it  very 
often  occupies  the  site  or  at  least  the  side  of  the  lesion.  If  the 
spasms  are  clearly  localized  at  the  beginning  of  the  attack, 
we  will  be  guided  by  the  data  of  the  ph3'siology  of  cerebral 
localization  and  cranio-cerebral  topograph^'.  When,  in  addi- 
tion to  the  pain  situated  on  the  side  opposite  to  the  localized 
spasms,  a  certain  degree  of  permanent  paralysis  is  present  on 
the  same  side  as  the  initial  convulsions,  there  is  a  still  greater 
chance  that  the  data  of  cerebral  ph.ysiolog^^  will  furnish  pre- 
cise indications.  Echeverria  has  reported  that  among  145 
cases  of  traumatic  epilepsy,  there  were  93  cases  of  recovery 
and  18  cases  of  improvement  as  the  result  of  trephining;  there 
were  also  28  deaths.  The  recent  progress  in  surgery  permits 
us  to  hope  for  a  more  favorable  prognosis,  at  least  as  regards 
the  results  of  the  operation  itself. 

Although  the  long  existence  of  the  sj'mptoms  constitutes 
an  unfavorable  condition,  it  is  by  no  means  a  counter-indica- 
tion. Larrey  has  reported  a  case  of  traumatic  epilepsy  which 
was  cured  at  the  end  of  thirtA'-three  years  \)\  the  extraction 
of  a  splinter  of  bone. 

In  the  absence  of  an  injury,  the  occurrence  of  a  localized 
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Qv  predominant  spasm,  coincident  with  pain  on  the  opposite 
side  of  the  liead,  especially  if  there  are  also  permanent  and 
gradually  developing-  paral^^tic  phenomena  in  the  limb  more 
affected  by  the  spasm,  furnishes  a  precise  indication  for  the 
same  surgical  interference.  Localized  subjective  sensations 
and  auras  also  serve  as  valuable  indications.  Contemporary^ 
surg-ery  reports  several  successful  removals  of  tumors.  The 
existence  of  signs  of  a  tumor  has  not  aj)peared  indispensable 
to  justify  surgical  interference,  especially'  if  rapid  interference 
is  demanded  by  the  constant  recurrence  of  convulsions.  In 
Lepine's  case,  for  example,  trephining,  which  was  indicated  b}^ 
the  status  epilepticus,  did  not  disclose  a  gross  lesion  and  yet 
was  followed  by  apparent  recovery  which  continued  four 
months.  In  these  cases  the  operation  appears  to  act  b^^  mod- 
ifying the  intracranial  pressure. 

Bendanti  reports  that  he  trephined  a  man  of  thirty-seven 
years  on  account  of  extremely  grave  convulsive  phenomena; 
in  addition,  there  was  an  intercurrent  hemiparesis.  No  neo- 
plasm was  found  and  the  cerebral  cortex  was  vainl3^  incised. 
Nevertheless  the  epileptic  i)henomena  have  not  reappeared. 
But  we  may  await  with  suspicion  the  final  outcome  of  this 
case,  and  also  of  another  one  reported  by  Lepine,  in  which  no 
lesion  was  found.  It  is  not  rare  to  find  that  the  intervals  be- 
tween the  attacks  become  spontaneously  longer  after  the 
status  epilepticus.  In  Hutton  and  Wright's  case  in  which  no 
cerebral  lesion  was  found,  the  attacks  recurred  some  time  after 
the  operation ;  in  a  third  case,  operated  upon  by  Lepine  under 
the  same  conditions,  the  attacks  did  not  cease. 

In  several  cases  in  which  no  gross  lesion  was  found  after 
opening  the  skull,  resort  was  had  to  faradic  stimulation  of  the 
cortex  in  order  to  find  the  exact  site  of  the  cortical  centre, 
which  was  shown,  \)y  the  local  convulsions,  to  be  changed.  The 
stimulation  was  repeated  until  movement  was  produced  in  the 
parts  which  were  the  site  of  the  spontaneous  morbid  convul- 
sion (Keen,  Lloyd  and  Deaver,  Mills).  The  locahzation  having 
been  accurately  determined,  the  portion  of  the  cortex  involved 
was  removed.  In  Keen's  case  the  attacks  increased  in  num- 
ber for  some  daj^s  after  the  operation,  and  their  final  disap- 
pearance is  not  sufiicientl}'  established.  In  Lloj^d  and  Deaver's 
case  they  reappeared  after  apparent  recovery.  In  Mills'  case 
recover}'  had  lasted  five  months,  a  period  too  short  to  war- 
rant the  prediction  of  recover3''. 


The   Trcatviciit  of  Epilepsy.  721 

Excision  of  the  cortical  centres  has  not  yet  produced  a 
radical  cure  of  partial  epilepsy.  When  cortical  epilepsy  does 
not  result  from  gross  lesions,  our  knowledge  of  pathological 
anatomy  permits  us  to  suspect  that  it  is  associated  with  his- 
tological lesions,  but  these  are  more  or  less  disseminated  or 
diffuse.  Hence  the  removal  of  one  part  will  be  ineffective. 
The  temporary  improvement  may  be  attributed  to  local  stim- 
ulation of  the  tegumentary  coverings  as  well  as  of  the  brain, 
inasmuch  as  the  improvement  is  found  even  in  those  cases  in 
which  the  brain  has  not  been  touched.  This  action  is  not  sur- 
prising, because  we  know  that  pain,  like  spasm,  is  associated 
with  a  discharge  of  the  nervous  system,  so  that  in  epileptics 
painful  phenomena  often  take  the  place  of  convulsive  seizures. 
Whether  the  pain  is  provoked  or  spontaneous,  whether  the 
individual  is  conscious  or  has  been  rendered  unconscious  by 
anaesthetics,  we  can  understand  that  it  may  have  the  same 
effect. 

One  of  the  inconveniences  of  excision  of  the  cortical  centres 
is  the  persistence  of  more  or  less  extensive  and  permanent 
paralysis.  This  does  not  apply  to  the  extirpation  of  tumors, 
which  is  indicated  whenever  w^e  can  ascertain  their  superficial 
position  and  exact  situation.  Among  the  most  remarkable 
results  in  the  removal  of  tumors  we  must  mention  those  of 
Bennet  and  Goodlee,  Horsley,  Weir  and  Seguin,  Ranine,  etc. 

Ballet,  Gelineau,  and  Pean  have  reported  recentlj^  a  worcj 
curious  case  of  Jacksonian  epilepsy  cured  by  trepanation. 
The  patient  was  a  young  man  of  twenty-eight  years,  in  whom 
the  epileptic  symptoms,  which  date  back  four  years,  were 
characterized  by  painful  spasm  of  the  right  great  toe,  rigidity 
of  the  corresponding"  lower  limb,  tonic  followed  by  clonic  con- 
vulsions of  this  limb,  with  extension  to  the  arm  and  face  on 
the  same  side.  The  loss  of  consciousness  was  never  initial 
and  was  always  incomplete.  During  the  intervals  there  was 
a  paretic  condition  of  the  right  lower  limb.  It  was  supposed 
that  this  epilepsy  was  due  to  a  tumor  situated  in  or  near  the 
motor  centre  of  the  right  lower  limb,  and  trephining  was  per- 
formed accordingly.  A  fibro-lipoma  was  found  developing  at 
the  expense  of  the  dura  mater;  it  was  removed  by  enucleation 
and  an  antiseptic  dressing  applied.  At  the  end  of  several 
months  a  relapse  necessitated  another  operation,  and  it  is 
doubtful  whether  this  will  be  followed  \>y  permanent  success. 
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May  we  resort  to  the  trephine  even  when  there  is  no  trau- 
matic antecedent,  no  sign  of  tumor,  and  no  trace  of  localization 
in  the  convulsion  ?  Tissot  has  extolled  this  mode  of  treatment, 
but  the  cases  of  recovery  under  such  conditions  are  doubtful. 
Among  Lucas-Championniere's  thirteen  operations,  reported 
in  Dumas'  thesis,  in  four  there  was  no  result,  in  one  the  ver- 
tigo persisted,  in  seven  the  attacks  remained  absent  until  leav- 
ing the  hospital,  but  further  data  are  wanting.  In  only  one 
case  the  patient  was  under  observation  for  ten  months,  but 
no  statement  is  made  concerning  the  number  of  previous  at- 
tacks. 

The  improvement  is  transitory  and  is  not  necessarily  at- 
tributable to  the  operation.  We  know,  in  fact,  that  ever}'' 
violent  interference,  whether  medical  or  surgical,  is  capable 
of  modifying  temporaril}^  the  course  of  epilepsy.  The  influ- 
ence of  intercurrent  diseases  is  a  striking  illustration.  I  have 
seen  suspension  of  the  attacks  for  several  months  after  a 
pneumonia;  I  have  also  reported  a  case  in  which  the  same 
result  ensued,  after  an  operation  for  prolapse  of  the  rec- 
tum. Brown-Sequard  mentions  a  case  in  which  an  erysipelas 
was  the  cause  of  permanent  recovery.  MacLaren  has  re- 
ported two  cases  of  suspension  of  the  attacks  by  suppuration, 
and  one  by  a  fracture  of  the  humerus.  Hence  it  is  not  aston- 
ishing that  issues  have  often  been  employed  in  the  treatment 
of  epilepsy. 

Association  with  Intolerable  headache,  even  when  diffuse 
and  not  localized,  may  constitute  an  indication,  especially  if 
the  attacks  are  frequent  and  grave.  Trephining  is  so  much 
more  justified  as  a  dernier  ressort,  particularh"  in  cases  of 
status  epilepticus,  when  internal  drugs  and  revulsives  have 
failed,  because  the  operation  is  not  a  serious  one  since  the  re- 
cent advances  in  antiseptic  surgery. 

In  the  absence  of  all  traces  of  traumatism,  the  site  of  the 
operation  cannot  be  determined  except  by  the  notions  supplied 
by  cranio-cerebral  topography.  We  know  that  the  most  im- 
portant motor  centres  are  situated  in  the  convolutions  which 
border  the  fissure  of  Rolando.  Hence  we  must  particularly 
investigate  the  relations  of  this  fissure  (Fig.  1).  In  order  to 
find  this,  it  is  sufficient  to  determine  two  planes,  a  horizontal 
one,  passing  through  the  glabella  and  lambda,  and  a  vertico- 
transverse  one,  passing  through  the  middle  of  the  two  audi- 
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tory  canals  and  the  breg-ma.  The  horizontal  or  g-labello- 
lambdoidal  plane  of  Hamy,  which  indicates  by  its  posterior 
extremity  the  position  of  the  external  occipital  fissure,  pasSes 
very  close,  often  within  a  few  millimetres,  of  the  superior  por- 
tion of  the  temporal  bone,  whose  culminating-  point  corre- 
sponds very  closely  to  the  angle  at  which  it  is  cut  by  the 
auriculo-bregmatic  plane.  The  point  of  intersection  of  the 
two  planes,  vertical  and  horizontal,  together  with  the  pterion 
(junction   of  coronal  and   spheno-parietal  sutures),  give   the 


Fig.  1.— External  Surface  of  the  Left  Cerebral  Hemisphere.  Fj,  F^,  F3,  the  three 
frontal  convolutions  ;  RRi,  fissure  of  Rolando  ;  P3,  superior  parietal  lobules;  P4,  inferior 
parietal  lobule  ;  Oj,  O^,  O3,  occipital  convolutions ;  Tj,  Tj,  T3,  temporal  convolutions  ;  CS, 
fissure  of  Sylvius  ;  B,  bregma:  C,  pterion  ;  the  plane  MN,  passing  35  mm.  below  the  convex- 
ity of  the  hemisphere,  gives  the  upper  level  of  the  central  ganglia  ;  KE  corresponds  to 
the  anterior  bonder  of  the  corpus  striatum,  R'H  to  the  posterior  border  of  the  optic 
thalamus. 

approximate  direction  of  the  fissure  of  Sylvius  in  its  first  part, 
the  fissure  being  two  to  three  millimetres  from  the  line  indi- 
cated by  these  two  points.  The  horizontal  plane  generally'-  is 
found  with  ease  on  the  living  subject,  because  the  glabella  is 
readily  recognized  and  the  lambda  almost  always  presents  an 
irregularity"  which  indicates  its  position  (Fig.  2). 

The  auriculo-bregmatic  plane  or  vertico-transverse  plane  of 
Busk  is  especiall}^  important  in  determining"  the  position  of 
the  fissure  of  Rolando.  It  enables  us  to  determine  above  the 
postero-superior  extremity'  of  the  fissure,  which  is  situated  -45 
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millimetres  behind  the  bregma  in  the  female  and  47  to  48  mil- 
limetres, in  the  male.  The  inferior  extremity  of  the  Assure  of 
Rolando  is  45  to  55  millimetres  behind  the  external  orbital 
apophysis,  nearly  one  centimetre  above  the  glabello-lambdoid 
plane,  and  the  same  distance  behind  the  vertical  or  auriculo- 
bregmatic  plane — i.e.,  the  lower  extremity  of  Rolando's  fissure 
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Fig.  2.— Cranio-Cerebral  Topography.— B,  bregma ;  C,  outer  extremity  of  coronal 
suture;  L,  lambda;  S,  fissure  of  Sylvius;  RR",  fissiirfe  of  Rolando;  R,  its  anterior  tip,  about 
3  cm.  behind  the  outer  extremity  of  the  coronal  suture  ;  Ri,  its  posterior  tip,  about  45  mm. 
behind  the  bregma;  AAi,  alveolo-condyloid  plane;  OB,  auriculo-bregmatic  plane;  GL,  plane 
passing  through  the  smallest  transverse  diameter  and  the  lambda;  KE,  plane  passing  be- 
tween the  two  gyri  of  the  third  frontal  convolution  at  the  point  C,  corresponding  to  outer 
extremity  of  coronal  suture;  R'H,  plane  passing  through  posterior  tip  of  Rolando's  fissure 
and  behind  the  optic  thalamus;  NM,  plane  passing  along  lower  surface  of  corpus  callosuin 
and  above  the  central  ganglia. 

is  found  in  the  postero-superior  angle  formed  by  the  intersec- 
tion of  our  two  planes. 

The  determination  upon  the  living  of  the  auriculo-breg- 
matic plane  is  much  more  difficult  than  is  that  of  the  glabello- 
lambdoid  plane,  for  it  is  exceptional  to  detect,  in  a  precise 
manner,  the  point  of  intersection  of  the  sutures  at  the  level  of 
the  bregma.  In  order  to  fix  this  point  without  a  special  in- 
strument, I  have  relied  upon  the  fact  (which  is  approximately 
correct)  that  when  the  individual  is  looking  in  a  horizontal 
direction  the  bregma  is  in  the  same  vertical  plane  wnth  the 
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external  auditory  canal,  and  I  have  been  satisfied  to  deter- 
mine this  vertical  plane  with  the  naked  e^^e.  This  method 
was  devoid  of  precision,  especially  as  I  did  not  take  into  ac- 
count the  obliquity  of  the  osseous  and  membraneous  auditory 
canal.  This  obliquitj^,  according-  to  some  measurements  made 
by  Terrillon  and  myself,  averages  one  millimetre.  Lucas- 
Championniere  has  vainly  endeavoi*ed  to  make  this  method 
more  exact  because,  in  the  majority  of  cases,  it  will  be  impos- 
sible to  place  the  patient  in  such  a  position  as  if  he  were  look- 
ing- horizontally.  .  The  method  of  determination  by  Broca's 
flexible  auricular  square  appears  to  be  more  precise,  but  it  is 
far  from  being-  perfect. 

The  trans  verso- vertical  plane  or  auriculo-breg-matic  plane 
of  Busk  may  be  regarded  as  almost  exactly  vertical.  Camper's 
plane,  on  the  other  hand,  wiiich  passes  through  the  middle  of 
the  auditory  canals  and  the  nasal  root,  is  approximately  hor- 
izontal. 

It  is  upon  these  facts  that  the  construction  of  the  auricular 
square  is  based.  This  instrument  is  made  of  two  narrow 
ribbons  of  steel  fixed  at  a  right  angle  upon  one  another  so  as 
to  form  an  inverted  T;  a  small  boxwood  plug  is  fixed  upon  the 
horizontal  ribbon  in  the  direction  of  the  posterior  rim  of  the 
vertical  ribbon.  When  the  plug  is  placed  in  the  left  auditory 
canal  and  the  anterior  branch  of  the  horizontal  ribbon  is 
brought  upon  the  root  of  the  nose,  this  blade  is  situated  in 
Camper's  plane.  If  the  vertical  ribbon  is  then  bent  upon  the 
convexity  of  the  cranium  by  making-  it  pass  through  the  point 
where  this  border  cuts  the  median  line,  it  should  correspond  to 
the  intersection  of  the  coronal  and  sagittal  sutures,  to  the 
craniometric  bregma,  since  the  auriculo-bregmatic  plane  is 
perpendicular  to  Camper's  plane.  This  occurs  in  the  majority 
of  cases,  at  least  in  adults.  Broca  had  thought  that,  in  the 
living,  by  placing-  the  plug-  in  the  auditory  canal,  the  anterior 
branch  of  the  horizontal  ribbon  under  the  columna  of  the  nose 
and  folding-  the  vertical  blade  back  upon  the  other  auditor^' 
canal,  the  point  where  the  posterior  border  of  the  latter  blade 
crosses  the  median  line  should  correspond  very  closely  to  the 
craniometric  bregma,  and  he  applied  to  this  point  the  term 
cephalometric  bregma.  But  new  investigations  have  shown 
that  there  is  no  perfect  correspondence  between  these  Iavo 
points. 
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In  order  to  find  the  cephalometric  bregma  with  the  aid  of 
Broca's  square,  we  must  proceed  witli  tlie  greatest  precau- 
tion; tlie  pkig-  sliould  be  puslied  deep  into  tlie  left  ear,  so  that 
we  may  obliterate  as  much  as  possible  the  obliquity  of  the 
membranous  auditory  canal,  and  the  axis  of  the  plug-  may 
be  almost  in  the  bi-auricular  axis  of  the  cranium.  In  addition, 
the  v^ertical  blade  should  be  placed  on  the  right  ear  in  such  a 
waj^  that  its  posterior  border  corresponds  to  the  base  of  the 
trag'us  and  not  to  its  apex,  in  order  to  take  into  account 
the  obliquity  of  the  auditory  canal.  The  anterior  branch  of 
the  horizontal  ribbon  should  be  applied  to  the  upper  lip  and 
under  the  columna  of  the  nose.  It  is  not  to  be  forgotten  that 
the  axis  of  the  plug-  is  fixed  upon  the  prolongation  of  the  pos- 
terior border  of  the  vertical  branch  of  the  square;  it  is  the 
point  where  this  border  crosses  the  median  line  that  indicates 
the  cephalometric  bregma. 

We  can  fix  the  relations  of  this  point  to  the  skull  by  incis- 
ing the  scalp  transv^  ersely  and  deeply  upon  the  posterior  border 
of  the  ribbon,  so  that  the  knife  leaves  an  easily-recognized 
mark  upon  the  pericranium  and  bone  (Broca),  or  by  pushing 
through  the  integuments  an  awl  which  penetrates  the  bone. 
After  having  removed  the  soft  parts,  it  onl^^  remains  to  mea- 
sure the  distance  which  separates  the  transverse  line  or  the 
awl  from  the  craniometric  bregma.  From  all  these  investi- 
gations it  follows  that,  on  the  average,  the  cephalometric 
bregma  is  nine  millimetres  in  front  of  the  craniometric  bregma; 
but  this  average  does  not  furnish  a  practical  starting-point, 
and  it  must  not  be  forgotten  that  in  the  adult  there  may  be 
a  difference  of  nearly  three  centimetres  in  the  positions  of  the 
cephalometric  and  craniometric  bregma.  Hence  follov/s  an 
important  source  of  error  in  the  determination  of  the  relations 
of  the  convolutions  in  the  living  subject.  These  differences 
are  due  to  variations  in  the  thickness  of  the  tegumentary  cov- 
erings of  the  root  of  the  nose  and  of  the  shape  of  the  columna 
which  makes  the  square  incline  more  or  less  forward.  In 
practice  it  is  necessary  to  move  backward  for  about  one  cen- 
timetre the  bregma  obtained  by  the  flexible  auricular  square, 
and  whenever  we  can,  to  obtain  one  fixed  starting-point  by 
searching  for  an  osseous  irregularity  at  the  level  of  the 
bregma. 

On  account  of  the  slight  development  of  the  face  in  chil- 
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dren,  the  craiiiometric  bregma  is  carried  far  forward,  relative 
to  its  position  in  the  adult;  it  is  only  toward  the  sixth  or 
seventh  year  that  an  equilibrium  is  established  between  the 
anterior  and  posterior  parts  of  the  cranium.  The  differences 
in  the  cerebro-cranial  relations  at  different  ages  are  also  due 
in  great  part  to  the  lack  of  parallelism  in  the  development  of 
the  bones  of  the  skull. 

It  is  well  to  remember,  however,  that  on  account  of  the 
large  size  of  the  crown  of  the  trephine,  the  discovery  of  the 
point  sought  for  has  not  been  difficult  for  any  operator. 

The  method  of  operation  which  we  describe  is  that  em- 
ployed b}'  Lucas-Championniere. 

The  scalp  should  be  thoroughly  shaven  and  then  washed 
carefully  with  an  infusion  of  Panama  bark  (Quillaja  saponaria), 
which  removes  the  fat  with  which  the  head  is  moistened.  The 
head  is  carefully"  washed  with  the  phenic  solution,  then  as  an 
extra  precaution  it  is  made  antiseptic  by  Laplace's  solution 
(I^  Hydrarg.  bichlorid.,  1  gr. ;  acid  tartaric,  gr.  v.;  distilled 
water,  1,000  gr.),  which  is  not  transformed  into  albuminate  of 
mercury  on  contact  with  the  tissues.  With  the  aid  of  a  der- 
mographic  pencil  we  then  map  out  the  Rolandic  line  according 
to  the  method  which  we  have  indicated.  A  T-shaped  incision 
is  then  made  with  the  bistoury,  one  of  the  branches  corre- 
sponding to  the  Rolandic  line;  the  incision  should  involve  the 
periosteum  so  that  this  forms  a  starting-point.  "^Ve  may  also 
make  an  incision  in  the  shape  of  a  crescent  or  semicircle 
whose  extremities  terminate  at  a  point  near  the  ends  of  the 
traced  lines.  Championniere  frequently  employs  this  form  of 
flap,  particularly^  when  he  intends  to  open  the  dura  mater  and 
expose  the  brain;  the  flap  offers  a  better  protection  in  case  of 
hernia  of  the  brain  through  the  meninges. 

Forceps  are  applied  to  all  bleeding  vessels  so  that  the 
operation  is  drj^;  this  point  is  important,  because  the  blood 
may  interfere  considerabl3\  In  addition,  it  must  not  be  for- 
gotten that  one  of  the  inconveniences  of  trephining  is  the 
often  considerable  loss  of  blood,  and  it  is  best  to  prevent  this 
early. 

A  flat  chisel  is  then  used  to  remove  the  periosteum  over 
the  entire  region  which  is  to  be  trephined.  When  the  bone  is 
exposed,  the  landmark  must  again  be  noted,  by  pushing  back 
the  integument  on  the  cranium  and  especially  by  examining 
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the  mark  traced  on  the  periosteum;  this  i3oint  being  recog- 
nized, the  trephine  is  apphed.  Championniere  uses  one  whose 
crown  is  thirty  millimetres  in  diameter.  It  must  be  remem- 
bered, however,  that  in  using  such  large-sized  instruments  one 
edge  sometimes  penetrates  the  skull  before  the  other,  and  we 
run  the  risk  of  wounding  the  meninges  before  raising  the  disc 
of  bone.  There  are  regions  in  which  a  small  crown  of  twenty 
to  twenty-two  millimetres  is  preferable. 

We  must  proceed  slowly  and  cautiousl}'.  From  time  to 
time  the  groove  made  by  the  saw  must  be  explored  and  an 
attempt  made  occasionally  to  detach  the  bony  disc.  Certain 
skulls  are  very  thick,  others  are  extremely  thin,  and  the  indi- 
vidual variations  are  often  as  1 :  2.  After  the  disc  is  detached, 
possible  adhesions  of  the  internal  table  to  the  dura  mater  are 
carefully  freed.  These  adhesions  are  found  not  alone  in  cases 
of  fracture,  but  also  in  skulls  which  have  never  suffered  an 
injur}'.  Apart  from  these  adhesions,  the  intra-cranial  tension 
often  interferes  with  the  manipulation  of  the  instruments. 

At  this  stage  Championniere  employs  a  method  which  is 
peculiar  to  himself.  Instead  of  applying  the  trephine  several 
times  and  detaching  the  pieces  of  bone  which  separate  the 
discs,  he  prefers  to  enlarge  the  edges  of  the  opening  by  means 
of  bone  forceps;  in  this  way,  by  insinuating  one  bit  between  the 
inner  table  and  the  dura  mater,  he  removes  a  series  of  pieces 
of  bone  and  gives  the  opening  any  shape  and  size  desired.  In 
order  to  do  this,  we  must  have  several  forceps  of  various  sizes, 
and  care  must  be  taken  to  round  off  the  angles  which  are 
formed.  With  this  precaution  we  can  avoid  all  projections 
and  make  the  opening  perfectly  regular. 

We  do  not  deny  that  this  mode  of  operation  requires  skill 
and  experience,  but,  when  performed  b}'  an  expert  hand,  it  is 
very  convenient  and  rapid,  especially  when  the  skull  has  a 
moderate  thickness. 

If  a  rather  large  diploic  vessel  bleeds  during  this  operation, 
it  may  be  closed  with  wax.  Horslej^  uses  paraffin  for  this 
purpose. 

After  the  opening  has  the  shape  and  size  desired,  the  dura 
must  be  incised.  This  should  be  done  with  the  greatest  care 
in  order  to  avoid  wounding  the  numerous  vessels  which  pass 
to  the  surface  of  the  brain  and  which  may  give  rise  to  a  hem- 
orrhage that   is   combated  with  difficulty.     A  small  nick  is 
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made  in  the  dura  with  the  aid  of  a  bistoiuy  and  the  incision 
then  enlarged  witii  a  pair  of  scissors.  The  procedure  must 
then  be  adapted  to  the  circumstances  which  have  led  to  the 
application  of  the  trej)hine. 

If  the  case  is  one  of  idiopathic  epilepsy,  the  brain  should 
not  be  touched  if  healthy.  In  a  case  of  cerebral  tumor,  the 
growth  should  be  removed  entire,  the  surrounding  unchanged 
tissues  being-  spared  as  much  as  possible.  Splinters  of  bone 
buried  in  the  brain  as  the  result  of  trauma  should  be  liberated 
and  removed. 

If,  during"  these  manipulations,  one  of  the  numerous  vessels 
which  run  beneath  the  pia  mater  is  opened,  resort  must  be 
had  to  compression.  Strange  as  this  procedure  may  appear, 
it  renders  great  service  and  is  almost  always  successful.  For 
very  severe  hemorrhages  Championniere  adopts  the  plan  rec- 
ommended by  Lister,  viz.,  ligature  with  catgut;  he  has  obtained 
excellent  results,  even  when  the  superior  longitudinal  sinus 
was  opened.  When  the  opening  is  sufficiently  large  we  can 
recognize  distinctly  the  convolutions  that  are  exposed  to  view. 
An  exact  knowledge  of  the  convolutions  that  appear  in  the 
operative  field  is  of  evident  importance,  particularl}^  in  cases 
of  symptomatic  epilepsy. 

As  soon  as  the  dura  mater  is  opened,  the  cerebro-spinal 
fluid  escapes  in  larger  or  smaller  quantit^^  and  mingles  with 
the  blood  which  remains  upon  the  surface  of  the  brain,  and 
also  with  that  which  is  often  furnished  abundantly  b^^  the  soft 
parts.  This  discharge  continues  for  the  next  few  days,  but  is 
rarely  considerable  for  more  than  fort^^-eight  hours. 

The  flow  of  blood  being  checked  and  the  operative  indica- 
tions for  each  particular  case  being  fulfilled,  how  shall  the 
operation  be  ended  ? 

If  there  is  no  fear  of  compressing-  the  brain  or  of  injuring- 
it  with  a  suture,  if  there  is  no  increased  tension  of  the  organ, 
we  can  introduce  into  the  membrane  a  few  sutures  which  will 
not  interfere  with  the  escape  of  the  cerebro-spinal  fluid. 

Championniere  usually  ties  very  few  vessels.  When  the 
forceps  are  removed,  blood  rarely  flows  from  the  larger  vessels. 
Lavage  with  the  strong-  phenic  solution,  which  had  been  care- 
fully applied  to  the  brain  and  dura  mater,  is  renewed  before 
closing  the  wound,  and  the  sublimate  solution  is  also  applied. 
The  scalp  is  sutured  with  catgut;  a  drainag-e  tube  is  intro- 
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duced  to  facilitate  the  escape  of  the  cerebro-spinal  fluid  and  to 
act  as  a  safety-valve.  The  position  of  the  tube  must  be  care- 
fully watched.  It  is  veiy  important  that  it  should  evacuate 
the  fluids,  but  it  must  avoid  touching-  the  cerebral  substance; 
it  is  sometimes  necessary  to  remove  it  promptly  on  account  of 
paroxysms  produced  by  its  contact  Avith  the  brain. 

Championniere's  dressing-  is  alwa3'S  the  same:  a  thin  layer 
of  iodoform  gauze,  sachets  of  antiseptic  powder  (iodo-form, 
benzoin,  quinia,  carbonate  of  magnesia),  turf-mould  envel- 
oping the  entire  head.  This  envelope  is  very  important;  it 
protects  the  region,  absorbs  all  the  fluids,  and  its  antiseptic 
protection  is  such  tluit  despite  considerable  impregnation  with 
fluids,  the  wound  remains  absolutely  aseptic. 


CHAPTER  III. 

TREATMENT. 

Etiological  and  Theoretical  Indications. 

The  therapeutics  of  epilepsy  has  eng-enclered  much  skep- 
ticism, due  to  circumstances  connected  with  the  spontaneous 
course  of  the  disease  and  the  peculiar  sensibility  of  the  indi- 
viduals. Epilepsy'  undergoes  spontaneous  exacerbations  and 
remissions,  the  cause  of  which  it  is  often  impossible  to  ascer- 
tain. At  other  times  it  is  easy  to  recog'nize  that  it  is  modi- 
fied by  the  slightest  external  or  internal  irritations.  In  a 
certain  number  of  patients  any  therapeutic  interference  will 
produce,  for  a  time,  a  modification  in  the  course  of  the  at- 
tacks, but  when  the  patient  has  become  accustomed  to  the 
drug-  the  disease  resumes  its  natural  course.  We  must  also 
accept  with  the  greatest  reserve  the  pretended  cures  which 
follow  a  treatment  of  a  few  weeks.  This  is  usually  a  mere 
respite  and  then  the  disease  often  exhibits  a  compensatory 
relapse.  A  legitimate  hope  must  be  based  mainly  on  the 
treatment  of  the  causes. 

It  is  not.  alone  in  cases  due  to  traumatism  or  peripheral 
irritations  that  the  study  of  the  causation  furnishes  valuable 
indications.  Whenever  there  are  visceral  disturbances  we 
may  sometimes,  by  relieving  them,  put  an  end  to  the  epilepsy. 
It  is,  therefore,  necessary  to  treat  all  the  somatic  disturbances 
of  which  we  are  cognizant.  We  must  examine  all  the  organs 
and  attempt  to  re-establish  the  functional  integrity  of  those 
that  may  be  deranged.  Constitutional  diseases  should  not  be 
neglected ;  epilepsj^  may  be  one  of  the  manifestations  of  gout, 
diabetes,  etc.  In  a  word,  it  must  not  be  forgotten  that  the 
nervous  system  does  not  functionate  normally  except  in  a 
normal  organism.  Certain  organic  disorders  appear  to  be  a 
more  frequent  cause. 

The  condition  of  the  digestive  functions  should  be  watched 
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in  all  neuropathic  individuals  affected  with  disorders  whose 
cause  is  not  clearly  ascertained.  Although  it  cannot  be  said 
that  g-astric  disorders  or  intestinal  worms  are  a  frequent 
cause  of  the  paroxj'sms,  it  is  none  the  less  certain  that,  when 
such  an  etiolog"y  is  recognized,  therapeutics  offers  specially 
effective  remedies.  The  expulsion  of  intestinal  worms,  asca- 
rides,  taenia,  etc.,  has  produced  recovery  in  a  number  of  cases, 
even  in  adults.  The  epilepsy  of  g-ourmands  or  that  associated 
with  special  g"astric  susceptibilities  may  also  be  relieved  by 
appropriate  reg-imen.  Delasiauve  has  insisted  upon  the  infiu 
ence  of  constipation  on  the  repetition  of  the  attacks  and  has 
extolled  the  administration  of  purg-atives,  which  may  even  be 
followed  by  recovery  in  some  cases. 

When  the  appearance  of  the  epileptic  disorder  is  manifested 
in  connection  with  suppression  of  the  menstrual  flow  or  of 
hemorrhoids,  the  restoration  of  the  flux  ma^^  be  attended  with 
some  chance  of  success.  Apart  from  the  cases  in  which  the 
suppression  of  a  flux  may  arouse  the  suspicion  of  the  conges- 
tive nature  of  the  epileptic  manifestation,  there  are  rare  cases 
in  which  the  epilepsy  develops  in  plethoric  subjects,  suffering 
constantly  from  cerebral  fluxions,  and  which  may  be  relieved, 
perhaps  even  cured  by  repeated  venesections  at  regular  inter- 
vals, more  or  less  frequent  and  more  or  less  abundant  accord- 
ing to  the  constitution  of  the  individual. 

When  the  epilepsy  is  due  to  toxic  influences,  we  must  first 
remove  the  cause  and  place  the  individual  under  the  best 
hygienic  conditions  possible.  These  precautions  may  suffice 
in  the  epileps^'^  of  lead-poisoning-,  in  which,  according  to  Nivet, 
Tanquerel  des  Planches,  Grisolle,  etc.,  active  medication  has 
very  little  success.  These  measures  are  also  often  successful 
in  alcoholic  epilepsy.  A  larg"e  number  of  these  patients  re- 
main free  from  anj^  morbid  manifestations  so  long  as  they  are 
in  an  institution,  but  have  attacks  as  soon  as  they  leave  or 
receive  even  small  amounts  of  alcohol. 

But  if  the  hygienic  measures,  applied  vigorously  for  a  suf- 
ficient lapse  of  time,  have  not  suppressed  the  attacks  or  other 
manifestations,  we  must  proceed  as  in  epilepsies  of  unknown 
cause — i.e.,  we  must  resort  to  empirical  remedies. 

Certain  epilepsies  of  toxic  origin  never  can  be  modified  by 
exclusively  hyg"ienic  treatment.  Such,  for  example,  are  those 
which  are  due  to  malarial  causes.     Some  of  these  cases  ap- 
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pear  to  be  aiiWientic  and  ceased  a-fter  the  use  of  sulphate  of 
quinia. 

The  epilepsy  connected  with  sj^philis  requires  very  vigor- 
ous specific  treatment.  During"  the  secondary-  stage  mixed 
treatment  may  rapidly  arrest  the  attacks,  but  the  evolution 
of  the  affection  does  not  then  present  such  a  gravitj^  as  to  en- 
danger the  patient's  life.  At  this  stage  syphilis  acts  rather 
as  an  exciting  cause  of  epilepsy  in  strong-ly  predisposed  indi- 
vidiuvls  in  the  same  way  that  it  often  gives  rise  to  hysteria. 
In  the  tertiarj^  stage  of  syphilis  we  must  resort  to  treatment 
of  the  attack,  according  to  Charcot's  expression— ^.e.,  must 
forthwith  employ  mixed  treatment  in  heroic  doses  in  the  shape 
of  mercurial  inunctions  10  to  13  g-m.  and  potassium  iodide  4 
to  8  g-m.  dail3\  Care  must  be  taken  to  watch  the  condition 
of  the  mouth  and  the  stomatitis  of  alarm,  as  Fournier  calls 
it.  This  complication  as  well  as  digestive  disorders  may 
create  a  serious  obstacle  to  treatment  which  should  be  con- 
tinued, so  long  as  tolerance  permits,  until  the  cessation  of  the 
attacks,  and  then  resumed  for  periods  of  a  fortnight  with  in- 
tervals of  rest  for  several  months. 

Of  late  3' ears  it  has  often  been  recommended  to  administer 
mercury  hj-podermicalh^  as  this  usually  causes  no  disturbance 
on  the  part  of  the  intestines.  But  according-  to  Fournier  this 
mode  of  treatment  has  not  shown  any  evidences  of  superioritj'' 
in  tertiary  syphilis.  Loewing  employs  a  solution  composed  of 
hydrarg-.  bichlorid.  5,  sodium  chloride  1,  distilled  water,  100. 
One  Pravaz  syringeful  contains  5  milligr.  of  sublimate.  Mar- 
tineau  recommends  the  ammonio-mercurial  peptonate  in  a 
solution  containing  about  1  centigr.  of  corrosive  sublimate  to 
a  Pravaz  syringeful.  As  much  as  two  to  two  and  one-half 
centigr.  of  the  sublimate  may  be  administered.  Fournier  has 
arrived  at  the  following-  conclusions  concerning-  the  employ- 
ment of  this  method : 

1.  Patients  should  be  spared  the  inconveniences  of  injec- 
tions as  much  as  possible.  2.  They  are  indicated  in  cases  in 
which  other  methods  have  failed,  when  the  attacks  are  fre- 
quent, when  the  dig-estive  tract  is  intolerant  and  is  required 
for  the  administration  of  other  drugs,  or  when  the  skin  toler- 
ates inunctions  poorly.  Finally,  it  is  also  indicated  in  grave 
cases  in  which  rapid  mercurialization  is  demanded.  Some  suc- 
cessful cases  have  been  reported.  The  method  is  rational  in 
VIII— 47 
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principle,  but  Ave  do  not  possess  sufficient  data  to  warrant  a 
conclusion. 

Mercurial  injections  require  a  certain  number  of  i^recau- 
tions  in  order  to  i^revent  accidents.  The  instrument  should 
have  a  gold  or  platinum  canula  and  should  be  absolutely 
clean.  The  solution  should  be  filtered  in  order  to  keep  it  clear. 
These  jDrecautions  having'  been  taken,  the  injection  should  be 
performed  according  to  three  plain  rules. 

1.  It  should  be  made  according  to  the  rules  of  the  most 
vigorous  antisepsis.  The  hands,  instrument,  and  needle  should 
be  perfectly  clean,  the  needle  being  passed  through  the  flame 
of  an  alcohol-lamp.  The  skin  at  the  site  of  injection  should 
be  washed  with  a  phenic  solution. 

2.  The  injection  should  always  be  made  deeply,  under  the 
skin,  not  into  the  skin. 

3.  Finally,  the  injection  should  be  made  in  regions  which 
are  rich  in  cellalo-fatt}^  tissue.  Some  regions  are  tolerant, 
others  intolerant.  Terrillon  observed  that  when  the  injection 
was  made  on  the  inner  and  upper  surface  of  the  thigh,  an  ab- 
scess almost  always  followed,  while  an  injection  in  the  back, 
in  the  same  patient,  did  not  give  rise  to  an  abscess.  There 
are  three  favorable  regions,  the  retro-trochanteinc  fossa,  the 
small  of  the  back,  and  the  gluteal  region.  The  first-mentioned 
site  is  the  best  because  it  is  not  subjected  to  pressure,  even 
during  dorsal  decubitus.- 

Caution  should  be  exercised  in  injecting  insoluble  prepara- 
tions, especially  in  cases  which  require  rapid  interference. 

When  the  effects  of  the  treatment  are  not  felt  rapidly,  the 
prognosis  becomes  less  favorable,  but  it  must  be  insisted  on 
so  long  as  the  patient  tolerates  the  drugs.  During  the  inter- 
vals potassium  bromide  is  often  verj^  useful  by  acting  ujion 
the  nervous  erethism.  At  the  same  time  we  should  endeavor 
to  facilitate  the  elimination  of  mercury'  and  potassium  iodide 
by  muscular  exercise  in  the  open  air  and  mild  purgatives. 
Milk,  which  has  been  recommended  by  Maviet,  presents  real 
advantages  in  this  regard.  When  the  attacks  are  under  con- 
trol, sulphur  thermal  waters  may  be  recommended  with  ad- 
vantage. 

During  the  entire  course  of  treatment  of  syphilitic  epilepsy, 
the  patient  s-hould  be  kept  under  strict  hygiene.  It  must  be 
remembered  tha*t  a  cerebral  localization  of  syphilis  is  favored 
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by  a  special  predisposition,  bj'  a  native  irritable  weakness  of 
the  nervous  s^'stem,  and  that  the  excessive  exercise  of  the 
mental  functions  appears  to  precipitate  its  development.  We 
know  that,  as  a  general  thing",  medical  intervention  acts  only 
by  suppressing"  the  cause  of  irritation,  but  that  nature  alone 
is  charged  with  the  process  of  reparation.  On  the  other  hand, 
this  process  of  reparation  is  not  effected  with  certainty  except 
during-  the  repose  of  the  organ.  These  general  considerations 
apph'  more  closeh'  to  the  nervous  system  than  to  any  other 
organ  or  tissue.  The  first  condition  of  the  recover}'  of  a  cere- 
bral affection  of  this  kind  is  the  most  absolute  rest  possible  of 
the  functions  of  the  organ,  particularly  of  those  wliich  have 
been  exercised  to  excess.  The  patient  should  abandon  his  oc- 
cupation and  be  kept  free  from  all  excitement;  Ave  should  rec- 
ommeiid  moderate  exercise  in  the  open  air  and  pureh'  physical 
occupations. 

Recover}^  is  favored  still  further  by  a  good  general  condi- 
tion of  health;  we  must  excite  the  nutritive  functions  by  tonic 
medication  and  vigorous  reg'imen.  Among  the  hygienic  mea- 
sures which  contribute  to  stimulate  the  nutrition  and  are  most 
useful  for  the  happy  issue  of  the  cerebral  manifestations  of 
syphilis  Ave  must  include  h^'dro-therapeutics,  Avhich  has  a 
special  tonic  action  upon  the  nervous  system.  Hydro-thera- 
peutics should^  be  used  in  the  form  of  cold  douches  with  a 
spray  upon  the  trunk  and  limbs  for  ten  to  thirty  seconds, 
during  which  time  the  head  is  kept  covered  Avith  a  cloth  Avrung 
out  of  cold  Avater.  This  should  be  done  once  or  tAvice,  accord- 
ing to  circumstances,  but  ahvays  at  the  same  hour.  Perfect 
exactness  is  one  of  the  chief  conditions  of  success  in  the  treat- 
ment of  the  majority  of  functional  disturbances  of  the  nerA'ous 
system,  but  it  is  especially  demanded  in  the  practice  of  hydro- 
therapeutics. 

Epilepsy  associated  Avith  hereditary  syphilis  should  be 
treated  in  the  same  way  as  that  due  to  tertiary  syphilis.  But 
as  it  often  occurs  in  individuals  Avliose  constitution  is  impaired 
and  who  suffer  from  other  disturbances,  hj'gienic  treatment 
assumes  still  more  importance.  Nevertheless  the  iodide  treat- 
ment must  be  particularly  insisted  upon. 

A  certain  number  of  epilepsies  Avhich  are  symptomatic  of 
lesions  that  are  susceptible  of  diagnosis  cannot  be  subjected 
to  rational  treatment  on  account  of  the  nature  of  the  lesion. 
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Thus  epilepsies  due  to  tubercular  neoplasms  are  be3'oiid  the 
resources  of  art  because  the  growths  are  generally  multiple. 
This  is  also  true  of  those  cases  resulting  from  cancerous 
tumors  that  have  developed  in  the  brain,  whether  primarily 
or  secondarily.  It  is  equally  true  in  cases  of  tumors  of  other 
kinds  which  are  inaccessible  on  account  of  their  site  or  cannot 
be  removed  on  account  of  the  large  destruction  of  tissue  which 
this  would  necessitate.  The  same  reserve  applies  to  epilepsies 
dependent  on  visceral  or  peripheral  lesions  which  are  them- 
selves beyond  the  resources  of  treatment.  We  are  then  com- 
pelled to  resort  to  palliative  measures  which  are  unfortunately 
of  little  use.  Nevertheless  we  must  not  discard  the  chances 
offered  b3^  so-called  specifics  or  antispasmodics,  particularly, 
by  potassium  bromide,  which  even  in  these  cases  may  produce 
some  relief.     Tonics  may  also  prove  useful. 

Ferruginous  preparations  have  often  been  extolled  in  epi- 
leptics with  enfeebled  constitution.  Hydrocyanate  of  iron  has 
secured  recovery  at  the  hands  of  Bertrand  and  Jansion,  and 
Delasiauve  has  obtained  improvement.  It  is  given  in  doses  of 
one  and  one-half  centigr.  morning  and  evening,  increasing 
by  one  centigr.  every  three  daj's  until  ten  centigr.  are  given 
at  a  dose.  Tyrrell  obtained  some  benefit  from  strychnia, 
especially  in  females.  It  may  be  assumed  to  act  upon  nutri- 
tion by  stimulating  the  digestive  organs.  Other  tonics,  such 
as  cod-liver  oil,  have  also  proven  their  value. 

In  addition  to  the  drugs  administered  to  meet  certain  mor- 
bid conditions  in  the  epileptic,  therapeutics  has  often  taken 
theoretical  considerations  as  a  guide. 

Ancient  writers  regarded  epilepsj^  as  frequent  in  vigorous 
and  plethoric  individuals,  and  did  not  hesitate  to  treat  it  by 
debilitating-  methods.  Venesection  has  been  reinstated  in 
favor  recentlj^  by  Lepine,  who  has  obtained  several  successful 
results  in  plethoric  patients. 

Surgery  has  often  interfered  not  alone  by  trephining  or  by 
operations  on  the  nerves  and  regions  from  which  the  aura  ap- 
peared to  start,  but  also  with  the  object  of  modifying  the  ce- 
rebral circulation.  Compression  and  lig-ature  of  the  carotids 
and  ligature  of  the  vertebrals  have  been  tried.  In  one  case 
in  which  Velpeau  had  tied  the  facial  and  temporal  arteries, 
the  daily  attacks  were  suspended.  Marshall  Hall  recom- 
mended tracheotomy  and  tracheal  fistula  with  the  same  ob- 
ject in  view. 
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Corning"  relieved  the  crises  completel}'  by  permanent  com- 
pression of  the  carotids.  Alexander  has  since  recognized  the 
inefficiency^  of  ligature  of  the  carotids,  but  as  the  congestive 
phenomena  which  accompany'  tlie  attacks  permit  him  to  as- 
sume that  the  S3'mpathetic  plays  an  important  part  in  their 
production,  he  did  not  hesitate  to  remove  the  superior  cervi- 
cal ganglion  on  both  sides,  and  announces  six  recoveries  among 
twenty-four  operations.  Judg-ment  on  this  operation  should 
be  suspended.  It  does  not  appear  to  have  caused  death  di- 
rectly, but  generally  gives  rise  merely  to  a  slight  ptosis  with 
narrowing  of  the  pupil,  which  ma^'  readily  pass  unnoticed  when 
the  removal  has  been  total  on  both  sides  and  the  effects  are 
symmetrical. 

The  incisions  of  the  scalp  performed  b}-  Peraire  and  An- 
glade  are  intended  to  obliterate  a  certain  number  of  arterioles 
of  the  encephalon  and  to  diminish  the  congestion. 

Daily  application  of  ice  (Chapman)  to  the  spinal  region  or 
the  prajcordial  region  sometimes  produces  amelioration  and 
even  a  certain  diminution  in  the  number  of  attacks  in  epilep- 
tics whose  paroxysms  appear  to  be  connected  with  accelera- 
tion of  the  pulse  and  palpitation  (Cliarcot). 

Evacuants  in  the  shape  of  emetics  and  purgatives,  espe- 
ciallj'"  drastics,  have  also  enjoyed  a  certain  degree  of  favor. 
The  use  of  purg-atives  is  only  justified  when  there  is  marked 
constipation  with  which  we  can  associate  an  exacerbation  of 
the  attacks,  and  especially  when  there  is  reason  to  suspect  the 
presence  of  intestinal  worms.  In  children  it  is  alwa^'s  well  to 
produce  an  evacuation  in  order  to  make  the  diagnosis  certain. 
Emetics  should  be  abandoned  entirely. 

Issues,  which  were  employed  formerly  for  the  purpose  of 
evacuating  peccant  humors,  appear  to  act  mainh^  as  revulsives. 

Inunctions  of  tartar  emetic,  which  have  been  employed 
either  without  any  definite  localization  or  upon  the  head,  may 
be  used  like  flying  blisters.  Blisters  have  often  been  ap- 
plied, without  any  elective  localization,  to  the  neck,  the  arm, 
sometimes  to  the  head.  Leuret,  who  has  used  them,  has  seen 
only  temporary  improvement.  Eecamier  cured  an  epileptic 
by  pursuing,  with  flying  blisters  applied  to  the  leg,  thigh, 
arm,  neck,  trunk,  a  pain  which  was  manifested  before  each 
attack  in  the  shape  of  spasms  of  formication  and  numbness, 
and  which  successively  occupied  each  of  these  various  regions. 
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Bravais  had  already  obtained  similar  success  in  cases  of  liem- 
ipleg-ic  epileps}^  and  Buzzard  and  Hirt  have  mentioned  others ; 
still  more  recent  ones  have  been  published  by  Pitres.  The  ob- 
servations by  Recamier,  Hirt,  and  Pitres  are  particularly  in- 
teresting" in  that  they  show  the  possibility  of  the  transfer  of 
the  aura  under  the  influence  of  an  irritant — a  transfer  analo- 
g'ous  to  that  observed  frequently  in  the  purely  dynamic  dis- 
orders of  h^^steria. 

Le  Breton  obtained  a  suspension  of  attacks  for  three  years 
by  applying-  superficial  cauterizations  to  the  sinciput.  Caus- 
tics have  been  often  employed  with  doubtful  results.  Schroe- 
der  van  der  Kolk  eulog-ized  cutaneous  revulsives  on  the  head. 
Delasiauve  repeated  these  experiments  without  notable  re- 
sults. I  have  also  resorted  to  superficial  cauterization  of  the 
scalp,  but  not  indifferently  over  the  entire  surface.  I  applied 
the  actual  cautery  irons  very  lig-htly  two  or  three  times  a 
week,  to  the  number  of  twent3%  on  that  region  of  the  skull 
whicli  corresponded  to  the  motor  centres  that  appeared  to  be 
the  site  of  the  motor  discharg-e.  This  may  be  done  without 
shaving'  the  scalp  if  care  is  taken  to  separate  the  hairs. 
These  applications  are  generallj^  well  tolerated,  as  is  shown  in 
the  following-  case  of  a  patient  who,  although  apparently 
cured,  returns  twice  a  week  for  treatment. 

Case  IV. — Epilepsy  in  a  hemiplegic;  treatment  by  actual 
cautery  to  the  head;  apparent  recovery. 

The  patient  is  a  man  of  thirty-two  3^ears,  without  a  neuro- 
pathic histor3\  He  was  of  a  gloomy  character,  and  since  his 
military  service  has  indulged  in  alcoholic  excesses.  His  wife 
has  had  four  miscarriages,  and  the  four  children  born  at  full 
term  died  in  infancy  in  convulsions. 

January  7th,  1885,  when  twenty-nine  years  old,  attacked 
by  left  hemiplegia.  In  August  of  same  j^ear  had  first  attack 
of  epilepsy;  neither  in  this  attack  nor  the  subsequent  ones  did 
he  have  any  peculiar  sensations  on  the  hemiplegic  side;  the 
attacks  recurred  nearly  every  fortnight.  In  1886  he  had 
tw^entj^-one  convulsions  and  six  attacks  of  vertigo.  In  Janu- 
ary and  February,  1887,  he  had  four  attacks  and  then  came 
under  my  observation. 

Patient  is  sufl'ering  from  incomplete  left  hemiplegia,  sensa- 
tion not  notably  afl'ected;  the  general  health  is  excellent.     The 
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convulsions  are  exactly  alike;  he  thinks  that  surrounding*  ob- 
jects are  growing-  more  distant;  this  idea  causes  mental  dis- 
tress and  he  then  loses  consciousness.  At  other  times  a  mist 
passes  before  his  e^^es  and  he  says  that  he  is  g-oing-  to  fall;  on 
several  occasions  the  attack  was  checked  at  this  stage  by 
striking"  him  upon  the  shoulder.  In  the  attacks  of  vertigo  no 
other  phenomena  are  observed.  When  the  parox3'sm  is  com- 
plete the  entire  body  is  convulsed.  After  the  attack  has  in- 
tense pain  in  frontal  region  for  remainder  of  day. 

Until  February  10th,  1887,  had  no  treatment  to  combat  the 
attacks.  I  then  shaved  his  head  in  the  rig-ht  parietal  region 
over  a  surface  seven  to  eight  centimetres  in  diameter,  and  ap- 
plied, two  or  three  times  a  week,  ten  to  fifteen  points  of  actual 
cautery,  without  giving*  rise  to  suppuration.  Before  this  treat- 
ment he  had  had  two  attacks  in  January  and  two  in  Febru- 
ary. Afterward  the  parox^^sms  became  much  less  frequent. 
Until  October,  1888,  had  only  thi^e  convulsions  at  increasing 
intervals.  October  8th,  1888,  had  an  attack  after  alcoholic 
excesses.  December  10th,  vertig-o  without  loss  of  conscious- 
ness. April  14th,  1889,  left  the  service,  but  continues  to  come 
twice  a  week  to  receive  the  cautery.  During-  1889  had  only 
one  attack. 

Local  cauterizations  also  had  g-ood  effects  in  a  case  of  par- 
tial epilepsy  and  one  of  g-eneral  epilepsy  wdth  facial  hemipare- 
sis.  In  eleven  other  cases  in  which  the  same  treatment  was 
adopted,  only  temporary  amelioration  w'as  secured. 

Several  writers  have  proposed  the  application  of  the  actual 
cautery  to  the  cervical  or  spinal  region.  This  method  appears 
to  be  especially  justified  when  there  are  painful  points  upon 
the  spine. 

Alexander  recommends  percussion  of  the  spinal  column 
with  a  wooden  mallet  wiiose  blows  are  deadened  by  a  disk  of 
rubber. 


CHAPTEE  lY. 

TREATMENT. 

Antispasmodics. — Empirical  and  Specific  Drugs. 

The  drug-s  known  as  antispasmodics  have  long-  held  a 
prominent  place  in  the  treatment  of  epilepsy.  Camphor,  de- 
spite the  doubts  which  attach  to  its  efficacy  as  an  anaphro^ 
disiac,  is  still  recommended  in  the  cases  in  which  onanism 
seems  to  play  an  important  part  as  an  exciting-  cause  of  the 
attacks.  Gallium  enters  into  the  composition  of  the  secret 
remedy  administered  at  the  Teppe  Asylum. 

Ether  has  been  administered  by  the  stomach  and  by  inhala- 
tion. Moreau,  of  Tours,  has  obtained  only  failures  by  the  lat- 
ter method,  and  has  even  seen  prolong-ed  inhalations  give  rise 
to  attacks.  There  is  reason  to  believe  that  ether  and  chloro- 
form may  excite  epilepsy  as  they  often  excite  hysterical  at- 
tacks. 

Nitrite  of  a,mjl  has  been  sometimes  used  in  dail^^  inhala- 
tions, but  g-enerally  with  no  effect.  Bourneville  has  observed 
in  several  cases  that  it  aborted  the  attacks,  but  he  has  not 
obtained  the  g'ood  elfects  reported  bj''  Crichton  Browne  in  the 
condition  of  status  epilepticus.  The  employment  of  nitrite  of 
amyl,  introduced  into  the  therapeutics  of  epilepsy  by  Weir- 
Mitchell  in  1872,  appears  to  be  especially  justified  on  the 
theory  of  cerebral  aneemia.  It  causes  a  diminution  of  tension 
in  the  peripheral  vessels  and  produces  intense  congestion  of 
the  face  and  brain. 

Opium  and  its  derivatives  may  relieve  the  attacks  momen- 
tarily, but  they  exert  no  influence  on  the  course  of  the  disease. 
Gabler  has  seen  acute  morphinism  manifest  itself  by  epilepsy, 
and  in  his  lectures  he  recalled  the  case  of  a  disting-uished 
American  physician  who  accidentall.y  took  fifteen  g-rains  of 
opium  and  in  whom  the  effects  of  the  poisoning-  were  first 
shown  by  epileptic  seizures. 

In  a  case  in  which  morphine  in  increasing*  doses  had  been 
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emploj^ed  b}^  the  patient  himself  with  success  for  a  certain 
length  of  time,  a  fatal  status  epilepticus  developed  during-  a 
period  of  amorphinism. 

As  epilepsy'  without  known  cause  rarely  yields  to  so-called 
rational  modes  of  treatment,  the  field  was  opened  to  empiri- 
cism, and  even  to-day  it  is  rich  in  promises.  The  large  num- 
ber of  specifics  recommended  shows  their  powerlessness  and 
the  resistance  of  the  disease.  We  will  mention  only  those 
which  have  enjoyed  or  still  enjoy  some  credit. 

Valerian  has  been  recommended  by  Tissot,  De  Haen,  Es- 
quirol,  who  prescribed  it  in  doses  of  an  ounce  to  an  ounce  and 
a  half,  in  powder  or  extract.  "Valerianic  acid  may  be  pre- 
scribed in  doses  of  two  to  ten-drops  daily,  but  the  best  prepa- 
rations are  the  valerianates  (ammonia,  zinc,  iron,  quinine, 
atropine). 

Belladonna  has  been  recommended  by  Debrejme,  Avho  claims 
to  have  had  numerous  successes,  but  his  good  results  have  not 
been  obtained  by  others.  It  must  be  remembered,  however, 
that  Trousseau  has  vaunted  belladonna  in  the  treatment  of 
one  epileptiform  manifestation,  viz.,  nocturnal  incontinence  of 
urine. 

I  have  tried  belladonna  several  times  in  convulsive  epilepsj^ 
with  doubtful  results,  except  in  one  case,  in  which  there  was 
manifest  improvement  for  two  months.  Belladonna  is  given 
in  the  shape  of  extract  or  powder,  in  increasing  doses;  start- 
ing with  gr.  y^^  we  increase  by  gr.  y\  every  week  until  the 
physiological  effects  are  manifested,  viz.,  heaviness  of  the 
head,  vertigo,  dilatation  of  the  pupils,  hallucinations  of  sight, 
dryness  of  the  throat,  diarrhcea.  It  is  easy  to  tolerate  a  dose 
of  gr.  iij.  a  day.  The  drug*  seems  to  be  especially  useful  in 
the  abortive  forms  of  the  disease.  In  a  certain  number  of 
cases  it  appears,  as  Gowers  has  remarked,  to  form  a  useful 
adjuvant  to  potassium  bromide.  Hughlings  Jackson  thinks 
that  the  dose  should  be  pushed  to  the  production  of  dr^mess 
of  the  throat ;  he  advises  that  it  be  given  preferabh'  at  nig'ht, 
as  he  thinks  that  it  particularlj^  acts  against  nocturnal  epi- 
lepsy. Atropine  has  also  been  recommended  under  similar 
conditions,  as  neutral  sulphate  or  as  valerianate,  in  doses  of 
gr.  -jl-^  in  children  and  nearly  gr.  yf„  in  adults  (Michea). 
H.yoscj'amus  and  hyoscyamine  have  often  been  employed 
either  in  combination  with  belladonna  or  as  a  substitute. 
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Fluid  extract  of  rhus  aromatica,  six  to  twelve  drops  twice 
a  day,  has  been  recommended  against  the  nocturnal  inconti- 
nence of  urine  in  children.  Graves  had  claimed  some  suc- 
cesses with  cotyledon  umbilicus  (pills  of  gT,  iiiss.  up  to  nine  a 
day). 

Digitalis  is  still  used  frequently  in  England,  chieflj''  as  an 
adjuvant  of  potassium  bromide.  It  is  readily  understood  that 
it  may  act  favorably  by  modifying  the  cerebral  circulation, 
especially  in  cases  in  which  there  are  functional  disorders  of 
the  heart. 

The  compounds  of  zinc  have  enjoyed  great  repute  in  the 
therapeutics  of  epileps^^  Oxide  of  zinc  may  be  given  in  grad- 
uallj"  increasing  doses  up  to  li^,  30,  45  grains  daily  or  even 
more,  without  causing  any  unpleasant  effects  except  diarrhoea 
and  nausea.  Some  patients  do  not  tolerate  the  smallest  doses, 
even  if  we  begin  with  1-1^  gr.  In  children  it  is  well  to  begin 
with  f  g^.  In  certain  cases  it  appears  to  be  a  useful  adjuvant 
of  the  bromides,  whose  action  it  favors;  and  in  some  cases  we 
obtain,  with  moderate  doses,  an  improvement  which  had  not 
been  produced  by  the  bromides.  Oxide  of  zinc  has  often  been 
given  in  Meglin's  pills,  which  also  contain  valerian  and  hyos- 
cyamus.  Herpin  has  effected  cures  with  this  remedy  at  all 
ages,  even  in  a  man  of  sixty-three  years.  He  prescribes  as 
much  as  3  iss.  daily.  Other  preparations  of  zinc  (lactate,  ace- 
tate, sulphate,  valerianate)  have  been  employed,  but  it  is  diffi- 
cult to  arrive  at  a  conclusion  concerning  their  real  value. 

Nitrate  of  silver  has  been  used  since  the  beginning  of  the 
century,  and  a  certain  number  of  successsful  results  have  been 
attributed  to  it.  In  one  case,  in  which  the  bromides,  bella- 
donna, and  oxide  of  zinc  had  produced  no  effect,  I  obtained 
temporary  improvement  with  a  dose  of  gr.  i.  daily,  but  the 
sj'mptoms  resumed  their  usual  course  at  the  end  of  two 
months. 

Cocculus  indicus  and  its  alkaloid  picrotoxine  seem  to  have 
been  given  with  some  excellent  results.  The  tincture  of  coc- 
culus indicus  is  given  in  doses  of  twenty  to  sixtj^  drops,  picro- 
toxine in  doses  of  gr.  -^^-\\  in  large  doses  it  produces  seizures. 
Planet  claims  to  have  obtained  sixteen  recoveries  with  doses 
of  gr.  ^0  daily. 

Larrea  announced  that  he  had  cured  himself  by  the  aid  of 
simulo,  but  this  remedy  has  been  tried  by  Eulenburg,  Hale 
White,  and  Allen  Starr  without  any  permanent  effect. 
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The  salts  of  pilocarpine  were  employed  in  the  treatment 
of  epilepsy  by  Challaud  and  Rabow.  Bourneville  tried  the 
nitrate  of  pilocarpine  Avith  doubtful  success.  I  have  made 
several  trials  of  chlorhydrate  of  pilocarpine  with  discouraging- 
results. 

Borax  was  used  successfully  by  Gowers,  Folsom,  etc. 
Gowers  reconunends  an  initial  dose  pf  gr.  xv.  which  may  be 
increased  to  3  iss.  in  three  doses.  He  mentions  diarrhoea  and 
an  eruption  of  psoriasis  as  possible  accidents.  Among  22 
patients  to  whom  borax  (gr.  xv.-xlv.)  Avas  given,  I  noticed 
temporary  improvement  in  only  3  cases.  A  large  number  of 
the  patients  complained  of  nausea  and  diarrhoea.  In  two  cases 
there  was  an  eruption  of  eczema;  in  one  of  them  the  borax 
had  been  given  for  several  months  in  doses  of  gr.  xxx.,  in  the 
other  in  doses  of  gr.  xlv.  The  eruption  was  located  on  the 
lateral  surfaces  of  the  trunk  and  on  the  arms,  and  did  not 
yield  until  the  drug  was  discontinued. 

Ralfe  has  communicated  to  the  London  Medico-Chirurgical 
Society  a  certain  number  of  facts  which  tend  to  demonstrate 
the  efficacA'  of  nitrite  of  sodium  in  mild  status  epilepticus. 

Voisin  claims  to  have  relieved,  b^^  means  of  curare,  the  ac- 
cidents which  are  secondary  to  epileptic  seizures.  But  in  the 
first  place  these  accidents  varj'  in  the  same  individual  and,  on 
the  other  hand,  the  experiments  of  Francois  Franck  tend  to 
show  that  curare  merely  modifies  the  muscular  convulsions 
without  influencing  the  internal  (circulatorj%  etc.)  phenomena. 
Moreover,  the  therapeutic  trials  made  by  Bourneville  and 
Bricon  have  not  given  a  favorable  result. 

To  the  list  of  useless  remedies  we  may  also  add  benzoate 
of  soda,  sclerotinic  acid,  and  acetanilide.  In  a  number  of  cases 
epileptic  headaches  have  been  relieved  by  antipyrine,  which 
has  had  no  influence  on  the  frequency  of  the  attacks.  Lemoine 
has  obtained  good  results  when  the  attacks  were  connected 
with  the  menstrual  period,  in  irregular  parox3'sms,  neuralgias 
and  migraines.  Nevertheless,  antipyrine  must  be  given  to 
epileptics  with  a  certain  degree  of  caution.  In  a  child  Tuczek 
observed  epileptiform  attacks,  preceded  by  insomnia  and  vom- 
iting, as  the  result  of  the  administration  of  the  drug.  One 
patient,  whose  attacks  are  preceded  by  lancinating*  pains  in 
the  genitals  and  lower  limbs  for  several  hours,  is  relieved  of 
the  pain  by  antipyrine  and  sometimes  the  convulsion  is  not 
produced. 


CHAPTEE  Y. 

TREATMENT.— THE  BROMIDES. 

In  1851  Locock  first  employed  potassium  bromide  in  tlie 
treatment  of  epilepsy;  among*  15  cases  treated  he  obtained  14 
successful  results.  The  physiolog-ical  action  of  the  remedy 
has  been  studied  carefull^^  by  Martin  Damourette  and  Pelvet. 
"Our  experiments/'  they  say,  "show  that  the  action  of  the 
bromide  is  general  and  that  it  affects  chiefly  the  nervous  and 
muscular  systems.  It  is  an  anaesthetic  of  the  nerve  centres  and 
columns  as  well  as  of  the  mucous  and  tegumentary  surfaces; 
it  is  a  sedative  of  the  muscular,  digestive,  urinar^^  and  res- 
piratory tracts. 

"  This  double  anaesthetic  and  amyosthenic  property  explains 
perfectly  the  effects  of  the  bromides,  without  the  necessit}''  of 
assuming"  a  specific  localization  of  action.  The  well-settled 
action  upon  the  great  systems  enables  us  to  include,  at  a  sin- 
gle glance,  the  entire  therapeutic  domain  of  the  drug.  Thus 
by  its  aneesthetic  and  amyosthenic  action  it  attacks  the  most 
extensive  and  complex  neuroses  (epilepsy,  chorea,  hysteria, 
etc.),  as  it  also  combats  the  more  localized  neuroses  (dysphagia, 
asthma,  etc.)  or  isolated  morbid  phenomena,  such  as  the  pain 
of  neuralgia,  migraine,  rheumatism,  etc. 

"  In  the  same  way  its  sedative  action  on  the  capillar}^  cir- 
culation makes  it  effective  in  relieving  hyper^emias  of  anj'^  sit- 
uation and  character.  Finally,  it  is  on  account  of  this  double 
action  on  the  nervous  and  vascular  systems  that  it  is  so  re- 
markably useful  in  the  major  neuroses  and  congestive  processes 
of  the  nerve  centres,  such  as  epilepsy  and  eclampsia,  hysteria 
and  nervosisme,  chorea,  etc.  Such  is  the  curative  mechanism 
of  potassium  bromide  in  epilepsy." 

According  to  G.  See,  the  bromides  diminish  the  reflex 
excitability  of  the  cord  without  destroying  it,  diminish  the 
functions  of  the  cord  by  producing  oligheny  and  not  by  a  special 
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elective  action  on  the  nervous  tissues;  in  addition,  tliey  stinui- 
late  the  inhibitory  centres. 

The  bromide  of  potassium  is  undoubtedly  the  most  effective 
of  the  bromides,  but  in  some  cases  in  which  it  fails,  the  bromide 
of  sodium,  ammonium,  or  lithium  may  give  good  results. 
Finally,  it  often  happens  that  the  combination  of  these  four 
or  of  the  first  three  succeeds  better  than  each  sing-le  one. 

Other  bromide  salts  have  also  been  used  in  the  treatment 
of  epileps3^  Bromide  of  camphor  succeeds  particularly-  in  the 
vertiginous  forms  of  epilepsy  and  in  the  status  epilepticus. 
The  bromides  of  arsenic,  calcium  (g-r.  vij.-xxx.),  zinc,  nickel, 
g-old  (gr.  \)  are  g-iven  like  the  other  bromides  and  are  some- 
times effective,  but  we  cannot  r^Xy  upon  their  action.  Bro- 
mide of  ethyl  has  been  extolled  as  an  anaesthetic  given  in 
daily  inhalations,  but  it  does  not  seem  to  have  clearly  modified 
the  course  of  the  disease. 

The  bromide  should  be  free  from  foreign  elements  (traces 
of  iodides,  chlorides,  etc.)  and  should  be  g-iven  by  the  stomach. 
"When  g'iven  fasting-  it  sometimes  causes  cramps  in  the  stom- 
ach; when  given  too  near  the  meals  it  interferes  with  diges- 
tion and  is  often  tolerated  with  difficulty.  The  best  plan  is  to 
administer  it  at  the  beg-inning*  of  the  meals.  The  prolonged 
contact  of  the  remedy  with  the  teeth  may  excite  dental 
caries,  which  may  be  prevented  by  carefully  rinsing-  the  mouth 
after  the  administration  of  each  dose. 

We  cannot  expect  a  therapeutic  action  until  the  medicine 
has  produced  its  physiological  effects;  lassitude,  somnolence, 
anaphrodisia,  suppression  of  the  reflex  nausea  produced  by 
mechanical  irritation  of  the  base  of  the  tong-ue  and  the  phar- 
ynx. The  latter  sign  is,  in  a  measure,  the  criterion  of  the  con- 
dition of  saturation,  which  it  is  useless  to  exceed  and  which 
must  be  maintained  so  long'  as  recovery  is  not  assured.  It 
may  be  said,  however,  that  recovery  is  never  assured,  and,  as 
Voisin  has  well  said,  bromides  should  remain  almost  a  food  for 
the  epileptic  who  has  recovered.  When  the  attacks  have 
ceased  for  one  or  two  years,  we  may  attempt  gradually  to  dis- 
continue the  bromide  every  third  day,  every  second  day,  or  one 
week  every  month,  as  Legrand  du  SauUe  has  proposed.  In 
every  case  it  is  well  to  assure  ourselves  of  the  absence  of  reflex 
nausea.  If  the  bromide  has  suppressed  the  attacks  it  should 
be  continued  so  long  as  it  is  tolerated,  and  if  the  patient  dis- 
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continues  its  use  he  must  be  told  that  it  is  at  his  own  peril. 
He  must  be  informed  that  when  epilepsy  has  been  checked  for 
a  certain  length  of  time  by  the  drug-,  it  may  happen  that  if 
the  drug-  is  discontinued  the  disease  may  return  in  an  acute 
condition  in  the  form  of  status  epilepticus. 

The  dose  v-aries  considerably,  according  to  the  age  and  con- 
stitution of  the  patients.  Gow^ers  mentions  cases  in  which  a 
dose  of  gr.  v.  has  been  sufficient  in  children  of  8  to  10  years. 
Such  facts  may  give  us  hope  of  spontaneous  recovery  at 
this  age,  but  in  the  majoritj^  of  cases  w^e  must  not  lose  time 
by  trying  small  doses,  and  must  remember  that  the  older  the 
disease  the  less  its  chances  of  recovery.  Children  of  4  to  5 
3'ears  tolerate  gr.  xxx.,  xlv.,  or  Ix.,  and  those  of  10  to  15  years 
tolerate  nearly  as  much  as  adults.  In  the  adult  a  daily  dose 
of  3  iij.  constitutes  a  maximum  which  need  hardly  ever  be  ex- 
ceeded. It  must  be  noted  that  the  cases  w^hich  yield  most 
satisfacto-rilj^  yield  to  moderate  doses  of  3  i.-ij. 

The  bromide  is  prescribed  in  constant  or  alternating  doses. 
In  the  first  event  the  same  dose  is  given  every  day ;  in  the 
latter  event  we  give  progressively  increasing  doses  (a  weekly 
increment  of  gr.  xv.)  until,  for  example,  we  have  advanced 
from  3  i.-ij.,  then  begin  again  at  3  i-,  and  so  on  (Charcot). 

Instead  of  giving  the  bromide  in  interrupted  doses  every 
day,  the  English  sometimes  give  it  in  one  large  dose  everj' 
second,  third,  or  fourth  day.  The  patient  then  takes  3  iv., 
v.,  vi.  at  once,  generally  with  the  meal.  The  tolerance  of  such 
large  doses  is  not  surprising.  Puche  had  observed  long  ago 
that  as  much  as  3  x.  maybe  taken  in  a  day  without  bad  effect. 
Several  times  I  have  tried  these  massive  doses  in  epileptics 
who  had  been  in  the  habit  of  taking  3  l|-3  a  day  in  two 
doses,  and  have  seen  frequent  cures.  Some  of  them  tolerated 
a  dose  of  3  3,  3^,  5,  everj'  second  or  third  day  with  a  diminu- 
tion of  the  attacks  (without  anj^^  chang-e  in  the  total  amount 
of  the  drug  absorbed),  but  in  two  cases  bromism  resulted, 
although  it  had  not  developed  before  the  change  in  the  mode 
of  administration.  The  respective  value  of  these  different 
modes  of  administration  cannot  yet  be  settled. 

The  bromides  act  upon  all  forms  of  epilepsj'',  upon  the  psj"- 
chical  forms,  the  painful  forms  (migraine,  ophthalmic  mi- 
graine), as  well  as  the  external  and  internal  convulsive  forms. 

It   is  difficult  to  determine  the   absolute  frequency  with 
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■which  it  acts  in  ordinary  epilepsj-.  The  number  of  cases  in 
^vhich  we  can  administer  the  bromide  in  a  sj'stematically  pro- 
gressive manner  is  relatively'  small,  and  for  the  majority  of 
non-hospital  patients  the  data  are  often  insufficient,  while  it 
is  difRcult  to  take  into  account  the  effect  of  exciting-  causes. 

One  of  the  most  interesting  tables  of  statistics  is  that  of 
Hughes  Bennett.  Among  300  cases  treated  by  the  bromides 
of  potassium  and  ammonium,  12.1^  had  no  attacks  during-  the 
entire  course  of  treatment  ;  in  83.3^  there  was  a  diminution 
in  the  number  and  severity  of  the  attacks  ;  in  2.3,^  there  was 
no  change;  2.3,^  exhibited  an  increased  severity. 

Among  207  cases  reported  by  Legrand  du  Saulle  there  were 
110  unsuccessful  cases,  19  cases  of  improvement,  and  78  in 
whom  all  symptoms  remained  absent  for  a  period  varying 
from  6  months  to  4  years. 

Forty-five  hospital  epileptics — these  are  g-enerally  recog-- 
nized  as  incurable — have  been  under  constant  supervision  dur- 
ing the  years  1886  to  1889,  during  which  time  they  were  sub- 
jected uninterruptedly  and  exclusively  to  the  bromide  of 
potassium.     These  have  furnished  the  following  results: 
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1887. 

1888. 

1889. 

Attacks. 

Vertigo. 

Attacks. 

Vertigo. 

Attacks. 

Vertigo .  Attacks. 

Vertigo. 

4261 

2.339        237  r 

2882 

2195 

1365 
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When  the  bromide  does  not  succeed  alone  it  may  be  com- 
bined with  other  drugs,  such  as  belladonna,  chloral,  valerian, 
salts  of  zinc,  which  often  serve  as  valuable  adjuvants. 

Ball  extols  a  combination  of  bromide  of  ammonium  and 
sodium  with  belladonna  and  oxide  of  zinc. 

When  the  bromide  has  been  found  to  be  efficient,  its  ad- 
ministration may  not  be  discontinued  or  even  diminished 
without  the  greatest  precautions.  It  has  been  truly  said  that 
the  bromides  remain  a  food  for  cured  epileptics.  Premature 
suspension  or  diminution  of  the  drug  maj^  not  alone  com- 
promise recovery,  but  may  even  endanger  the  life  of  the  pa- 
tient.    It  is  not  uncommon  to  find  that  a  patient  who,  under 
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the  influence  of  the  bromide,  has  not  had  an  attack  for  a  long" 
time,  will  sutler  from  a  series  of  attacks  or  status  epilepticus 
on  account  of  an  interruption  in  the  administration  of  the 
drug-.  Hence  the  bromides  should  not  be  discontinued  under 
any  pretext  during-  the  course  of  effective  treatment,  except 
in  a  case  of  acute  adynamic  disease  in  which  it  is  distinctly 
contra-indicated. 

The  drug-  is  often  repugnant  to  the  patients  because  it 
gives  the  breath  a  peculiarly  foetid  odor  ;  it  also  causes  som- 
nolence, mental  slowness,  and  diminishes  or  extinguishes  the 
sexual  functions.  Some  authors  charge  it  with  aggravating 
the  natural  irritability  of  the  patients  and  of  being-  able  to 
produce  attacks  of  mania.  I  believe,  on  the  contrary,  with 
Legrand  du  Saulle,  that  the  bromide  has  a  salutary  action 
upon  the  character  of  epileptics,  that  it  often  makes  the  most 
irritable  mild  and  tranquil,  and  that  it  suppresses  the  periods 
of  excitement.  As  Legrand  d  u  Saulle  expresses  it,  the  bromide 
suspends  epilepsy  and  disarms  the  epileptic.  If  the  psychical 
manifestations  of  epilepsy  are  sometimes  developed  for  the 
first  time  during-  the  course  of  the  bromide  treatment,  it  is 
often  due  to  the  fact  that  the  drug-  has  produed  a  transfor- 
mation of  the  discharge. 

I  do  not  den3",  however,  the  impossibility  of  the  develop- 
ment of  maniacal  excitement  under  the  influence  of  the  bro- 
mide. I  will  even  admit  that  I  have  seen  several  patients  in 
whom  the  paroxysms  were  evidentl^^  increased  and  aggravated 
under  the  influence  of  the  bromide  treatment.  Apart  from 
these  accidents,  bromides  may  also  give  rise  to  true  poisoning, 
either  in  an  acute  or  chronic  form. 

Acute  bromism  is  manifested  under  two  forms  :  drunken- 
ness and  stupor.  It  is  generally  admitted  that  bromic  drunk- 
enness differs  from  that  produced  by  alcohol  or  opium,  inas- 
much as  it  exhibits  only  the  stage  of  depression.  Nevertheless, 
some  individuals  experience  the  phenomena  of  stimulation  Avith 
small  doses,  while  the  larger  doses  have  a  manifest  depress- 
ing- effect.  This  is  a  very  common  feature  in  the  history  of 
drugs.  Bromic  intoxication  consists  of  a  more  or  less  marked 
condition  of  exaltation,  with  anorexia,  redness  of  the  tongue, 
headache,  and  extreme  irritability,  which  disappear  quickly 
after  discontinuance  of  the  drug*.  At  other  times  after  a  period 
of  temporary''  excitement,  which  may  even  pass  unnoticed,  the 
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patient  grows  dull,  complains  of  a  dull  headache,  exhibits  a 
repugnance  to  move,  anorexia,  constipation,  a  marked  catar- 
rhal condition  ;  the  limbs  g-row  weak  and  tremble  under  the 
weig'bt  of  the  body,  the  hands  are  awkward,  speech  is  embar- 
rassed, the  g-aze  becomes  dull,  the  face  puffy  and  expression- 
less on  account  of  the  g:eneral  flaccidity  of  the  muscles,  then 
the  patient  falls  into  a  sort  of  coma  from  which  no  stimula- 
tion will  rouse  him.  The  respiration  becomes  slower,  the  pulse 
very  weak,  and  it  is  probable  that  death  would  ensue  did  we 
not  interfere.  When  suspension  of  the  drug*  is  insufficient,  we 
must  resort  to  drastics  in  order  to  produce  rapid  elimination 
through  the  intestines.  In  the  two  cases  of  this  kind  which 
came  under  my  observation,  recovery  occurred  in  one  or  two 
days. 

Slow  or  chronic  bromism  is  characterized  by  a  condition  of 
depression.  The  face  is  pale,  the  mucous  membranes  dry  and 
discolored  ;  there  is  gradual  emaciation  and  the  muscles  are 
flabby  ;  the  face  loses  its  expression  and  exhibits  hebetude, 
finally  a  veritable  stupor;  the  limbs  grow  weak,  sensibility  is 
blunted,  the  memory  and  intelligence  impaired,  digestion  poor, 
the  breath  verj'  foetid,  the  respiratory  passages  become  con- 
gested, and  the  patient  often  succumbs  with  the  symptoms  of 
an  ad^^namic  pneumonia.  This  form,  which  corresponds  to 
the  depressive  form  of  acute  bromism,  may  recover  under  the 
same  treatment.  It  is  in  this  form  of  bromism  that  Voisin 
has  observed  a  general  delirium  with  violence  which,  when 
associated  with  difficulty  in  speaking  and  weakness  and  tremor 
of  the  hmbs,  may  resemble  paralj'tic  dementia. 

In  certain  cases  of  bromism  the  nutritive  functions  are 
particularly  affected  and  a  general  cachectic  condition  results 
with  emaciation  and  atony.  This  condition  may  be  relieved 
by  the  administration  of  tonics,  iron  and  quinine,  and  especially 
by  hydrotherapeutics.  Voisin  recommends  iron  to  relieve  the 
ana?mia  resulting  from  the  prolonged  use  of  bromides.  I  am 
in  the  habit  of  prescribing  the  perchloride  in  doses  of  4  to  8 
drops,  twice  a  day  before  meals. 

But  the  most  frequent  disturbances  are  the  cutaneous 
manifestations,  and  these  may  develop  even  though  nutrition 
does  not  appear  to  have  been  much  impaired.  These  disorders 
are  presented  in  the  following  forms:  1.  Disseminated  acne, 
which  exhibits  no  peculiarities  except  the  dark  red  color,  the 
VIII— 48 
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confluence  on  the  face,  back  (PL  1  and  2),  arms,  and  leg's,  chiefly 
upon  the  dorsal  surface,  where  it  often  leaves  cicatrices  which 
remain  pink  for  a  long- time.  Bromic  acne  is  often  produced  at 
the  onset  of  the  treatment,  and  may  be  prevented  by  the  con- 
current exhibition  of  arsenic.  The  bromide  of  arsenic,  which 
has  been  suggested  as  preferable  for  arthritics,  antagonizes  in 
part  this  elTect  of  treatment,  but  it  is  less  effiicient  than  the 
bromide  of  potassium.  2.  The  conglomerated  bromic  eruption 
is  characterized  by  indurations  in  the  shape  of  oval  tubercles 
or  elongated  patches  which  develop  in  the  thickness  of  the 
skin,  and  at  first  produce  no  change  in  the  color  of  the  integu- 
ment. But  gradually  they  assume  a  slaty  violet  color,  when 
the  indurations  become  confluent  and  form  aggregated  patches, 
or,  despite  their  isolation,  they  assume  large  dimensions,  form 
hemispherical  projections  from  the  surface  of  the  skin,  ulcerate 
and  suppurate.  This  results  in  large  ulcerated  patches  with 
irregular  losses  of  substance,  surrounded  b^^  a  violet  border, 
and  between  which  are  islets  of  integument  of  a  normal  color. 
Such  patches  present  a  very  characteristic  appearance,  and 
are  found  mainl^^  on  the  anterior  surface  of  the  legs,  but  some- 
times on  the  forearms  and  other  parts  of  the  limbs,  and  even 
upon  the  face.  The  eruption  is  sometimes  symmetrical,  and 
is  sometimes  limited  constantly  to  the  same  region  in  the  same 
individual.  In  one  of  my  patients  the  eruption  has  been  con- 
fined, on  several  occasions,  to  the  left  parietal  region. 

In  arthritic  subjects  the  bromide  very  often  gives  rise  to 
the  appearance  of  dartrous  eruptions,  eczemas  which  by  no 
means  form  an  evidence  of  saturation.  Eruptions  Avhich  re- 
semble erj^thema  nodosa  or  urticaria,  and  which  are  accom- 
panied b}^  muscular  or  even  articular  pains,  have  sometimes 
been  attributed  to  the  bromides.  It  is  especially  in  arthritic 
subjects  that  arsenic  has  a  prophylactic  action  against  the 
cutaneous  eruptions  induced  by  bromism.  The  use  of  arsenic 
against  bromisui  is  indicated  so  much  the  more  because  some 
writers  have  reported  curative  effects  from  this  drug  in  epilepsy. 

A  certain  number  of  patients  who  are  subject  to  bromic 
eruptions  after  small  doses  or  moderate  doses  of  gr.  45-60 
have  no  eruption  when  the  dose  is  increased  to  3  If,  2,  3. 
If  the  eruptions  increase  with  the  dose,  they  ofl'er  a  serious 
obstacle  to  treatment,  because  usuall^^  they  do  not  yield  ex- 
cept after  complete  cessation  of  the  bromide.     In  order  to 


The   Treatment  of  Epilepsy.  751 

prevent  the  cutaneous  symptoms,  the  skin  must  be  kept  as 
clean  as  possible.  I  attribute  the  rarity  of  these  phenomena 
in  my  wards  in  great  part  to  the  frequency  of  the  baths. 

In  certain  patients  the  bromide  causes  an  abundant  and 
disag'reeable  salivation,  which  may  be  combated  successfully 
by  means  of  tannin  and  hyoscyamus.  At  other  times  it  in- 
duces a  dryness  of  the  throat  and  respiratory  passages  which 
gives  rise  to  incessant  cough  and  may  arouse  the  suspicion  of 
beginning  phthisis. 

One  of  the  best  means  of  preventing  the  accidents  of  bro- 
mism  is  to  stimulate  the  urinary  function  by  giving  diuretics  or 
diluents.  Milk  cannot  be  recommended  too  highl3^  Cheyne 
claimed  to  have  cured  epilepsy  with  the  aid  of  milk  alone.  , 

Although  the  bromide  sometimes  causes  impairment  of 
nutrition  and  intellectual  weakening,  this  result  is  not  so  com- 
mon as  is  generally  believed.  When  the  drug  really  counter- 
acts the  epilepsy,  when  it  diminishes  the  paroxysms  in  number 
and  intensity,  far  from  causing  emaciation  and  mental  im- 
pairment, it  acts  as  a  veritable  restorative,  both  from  a 
somatic  and  psj-chical  point  of  view. 

When  the  bromide  does  determine  a  profound  debility,  it 
may  induce  diathetic  manifestations  of  all  kinds  which  do  not 
belong  properly  to  the  intoxication.  On  the  other  hand,  when 
an  infectious  disease  develops  in  a  bromized  epileptic,  it  has 
a  great  tendency  to  assume  an  ad^'namic  or  t^'phoid  character. 

The  bromide  administered  during  pregnancy  does  not  in- 
terfere with  the  development  of  the  foetus  or  with  the  i:)uerperal 
condition.  On  the  contrary,  pregnane^'  constitutes  an  indica- 
tion for  the  use  of  bromides  in  epileptics.  If  the  drug  does 
not  act  upon  the  mother,  there  is  reason  to  believe  that  it  may 
exert  a  good  influence  on  the  product  of  conception. 

•In  cases  in  which  the  bromide  was  poorly  tolerated  by  the 
stomach,  an  attempt  has  been  made  to  administer  it  per 
rectum  or  by  hypodermic  injection,  but  both  plans  have  failed. 

Doyon  has  studied  the  accumulation  of  bromide  of  potas- 
sium in  the  organism.  His  inA'estigations  w^ere  made  upon  an 
epileptic  child  who  had  taken  bromide  in  large  doses  for  a 
year,  and  who  died  after  a  scarlatina.  Nothing  special  was 
found  at  the  autopsj',  but  the  chemical  analysis  showed  that 
the  brain  contained  nearly  gr.  xxx.  of  bromide  and  the  liver 
gr.  X.     Taking  into  account  the  difference  in  the  weight  of 
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the  two  organs,  we  see  that  the  brain  contains  a  much  larger 
proportion  of  bromide  than  the  hver.  From  this  comparative 
analysis  it  ma3'^  be  inferred  tliat  potassium  bromide  accumu- 
lates by  preference  in  the  central  nervous  system,  and  this  is 
not  surprising-  in  view  of  the  fact  that  its  phj^siological  action 
is  exerted  mainly  on  these  centres.  This  investigation,  how- 
ever, does  not  teach  us  the  moment  at  which  the  accumula- 
tion of  the  drug  in  the  nervous  sj^stem  becomes  dangerous. 

But  the  accidents  attributable  to  bromides  are  of  relatively 
little  importance  compared  with  the  services  which  they  render 
in  epilepsy,  under  wiiatever  form  it  is  presented.  If  the  bro- 
mide of  potassium  has  been  more  accused,  than  other  drugs, 
it  has  also  been  of  greater  service,  and  its  utility  would  be 
still  more  apparent  if  the  observations  of  cases  which  it  has 
cured  outside  of  medical  supervision  could,  be  collected  with 
more  accuracy. 


CHAPTER    YI. 

TREATMENT.— PHYSICAL  AGENTS. 

The  physical  agents  emploj'ecl  against  epileps}^  are,  in  the 
main,  electricity  and  hydrotherapeutics.  We  have  seen  that 
hydrotherapeutics  may  be  a  useful  adjuvant  to  antisyphilitic 
medication,  and  it  may  also  play  the  same  role  with  bromides 
and  the  other  drugs  whose  action  has  been  recognized  by  ex- 
perience. In  a  certain  number  of  cases  hydrotherapeutics 
unaided  seems  to  have  had  a  favorable  action.  To  Fleury 
belongs  the  credit  of  having  first  treated  epileptics  methodi- 
cally by  douches  administered  according  to  his  method.  This 
consists  in  giving  simultaneously  the  douche  in  shower  and 
the  douche  in  jet  to  the  posterior  surface  of  the  body  for  15 
seconds,  then  the  douche  in  jet  for  15  seconds,  and  finally  the 
douche  to  the  anterior  surface  for  30  seconds,  the  entire  manip- 
ulation lasting-  one  minute.  Hydrotherapeutics  alone  does 
not  seem  capable  of  effecting  a  cure,  except  in  cases  which 
developed  accidentally  after  errors  in  regimen  or  intense  emo- 
tions, cases  in  which  spontaneous  recovery  is  possible.  In 
some  patients  it  diminishes  the  number  of  attacks  ;  in  a  large 
number  it  exerts  a  favorable  influence  on  the  general  condition. 

Electricity  has  been  emplo^'ed  chiefly  in  the  form  of  the 
constant  current. 

Althaus  recommends  transverse  galvanization  through  the 
mastoid  processes  and  galvanization  of  the  sympathetic.  Erb 
employs  the  following  method:  an  oblique  current  through 
the  head  from  the  temporal  region  and  upper  part  of  the  fore- 
head (positive  pole,  large  electrode)  to  the  opposite  side  of  the 
neck  (negative  pole)  ;  constant,  very  weak  current  for  a  half 
minute  on  each  side  ;  then  a  current  is  passed,  for  4^  to  1  minute, 
from  the  forehead  to  the  back  of  the  neck. 

Fischer  advises  general  faradization,  which  is  also  recom- 
mended by  Rockwell.  The  latter  also  employs  central  galvan- 
ization at  the  same  time. 
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Magnets  have  also  been  employed  against  epilepsy  since 
the  time  of  Paracelsus  ;  the  experiments  of  Bourneville  and 
Bricon  were  attended  with  entirely  negative  results. 

A  certain  number  of  cures  of  epilepsy  have  been  attributed 
to  mental  excitement.  But  in  the  cases  in  which  such  in- 
fluences have  had  an  especially  manifest  action,  we  are  justi- 
fied in  assuming  that  we  have  to  deal  with  hysteria.  It  must 
be  noted,  however,  that  a  traumatism  sometimes  appears  to 
have  been  the  cause  of  recover3^  Cazenave  mentions  a  patient 
who  recovered  from  epilepsy  after  the  amputation  of  a  leg 
which  was  affected  with  gangrene.  Banks  Whitcombe  has 
reported  a  similar  outcome  after  an  amputation  of  the  thigh. 

It  need  not  be  said  that  suggestion  has  been  employed  in 
epilepsy.  In  Bernheim's  work  on  suggestion  we  find  a  case 
reported  under  the  heading-  "  abortion  of  an  epileptic  seizure 
and  entire  cure  by  suggestion."  But  on  reading  the  case  we 
find  that  he  speaks  simply  of  epileptiform  attacks  which  are 
not  otherwise  described,  and  with  regard  to  the  abortion  of 
the  attack  we  find  the  following:  "On  the  mot*ning  of  the 
21st  he  felt  a  dulness  and  pain  in  the  head,  visual  obscuration, 
slight  twitchings  in  the  limbs  ;  these  are  the  premonitory 
symptoms  of  the  attack.  I  hypnotized  him  in  bed  at  10  a.m. 
and  suggested  to  him  to  sleep  quietly  until  5^  o'clock  p.m. 
without  the  slightest  convulsion.  He  awoke  at  the  hour  men- 
tioned; at  3  o'clock,  during  his  sleep,  he  had  a  few  lively 
twitchings  in  the  arms  and  legs  and  uncovered  himself  in  bed, 
the  entire  twitching  lasting  a  second  ;  but  the  attack  did  not 
occur — it  was  aborted."  I  see,  indeed,  that  the  twitchings 
occurred,  but  I  do  not  see  that  the  attack  was  aborted.  The 
case  was  simply  one  of  "  epileptiform  "  seizures  after  a  cranial 
traumatism,  and  the  former  may  have  disappeared  spontane- 
ously with  the  other  symptoms. 

Whatever  may  be  the  deception  due  to  the  partial  or  tem- 
porary^ improvement  that  follows  any  change  of  treatment, 
such  improvement  must  not  be  underestimated.  As  Tissot 
has  well  expressed  it,  the  important  point  to  combat  is  the 
epileptic  habit.  Whatever  interrupts  this  habit,  even  tem- 
poraril}^  improves  the  prognosis  in  a  certain  measure.  All 
rational  and  empirical  methods  which  have  been  attended 
with  good  results  should  be  tried  if  the  general  condition 
warrants. 
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Some  special  symptoms  ma}^  be  amenable  to  physical 
agents. 

Headache  is  sometimes  so  intense  in  epileptics  as  to  be  in- 
supportable and  to  lead  them  to  ask  for  the  operation  of 
trephining',  an  operation  which  has  been  employed  with  suc- 
cess ag-ainst  this  sjmiptora. 

I  have  several  times  resorted  to  a  milder  procedure,  viz., 
compression.    Compression  of  the  nerves  in  certain  neuralg"ias. 


Fig.  3.— Biteniijoral  Compressor. 

particularly  in  sciatica,  has  been  tried  with  more  or  less  suc- 
cess. But  in  one  kind  of  pain,  viz.,  hysterical  and  epileptic 
cephalalgia,  it  has  been  especially  useful.  Patients  suffering- 
from  such  headaches  are  often  seen  to  assume  the  strang-est 
attitudes  in  order  to  be  able  to  produce  effective  compression. 
Aiarg-e  number  of  patients  resort  to  manual  compression,  but 
in  all  cases  the  manipulation  has  only  a  mechanical  action. 
Briquet,  who  had  recognized  its  efficacy  in  hysterical  cephal- 
algia, recommended  permanent  compression   hy  means  of  a 
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circular  band.  But  this  kind  of  compression  cannot  be  applied 
to  all  parts  of  the  head.  When  the  pain  is  bitemporal,  as 
happens  very  often,  we  may  be  compelled  to  use  a  spring  ap- 
paratus such  as  is  shown  in  Fig.  3.  Compression  with  the 
band  presents  the  inconvenience  of  being-  applied  with  difficulty 
by  the  patient  himself.  I  have  devised  an  apparatus  which  I 
have  often  used  (Fig\  4)  and  whicli  avoids  these  inconven- 
iences ;  it  appears  to  me  to  be  ver^^  simple  and  capable  of  ap- 
plication in  a  large  number  of  cases.  It  consists  of  a  cap  with 
double  walls,  divided  from  the  crown  to  the  rim  by  radiating 
seams,  which  form  spaces  about  one  centimetre  wide  near  the 


Fig.  4.— Compressing^  Cap,  Loaded  with  Lead  Shot. 

periphery.  These  spaces  are  filled  with  shot,  which  maj^  be 
distributed  uniforml^'^  or  in  different  waj's,  according  as  the 
compression  is  to  be  general  or  to  bear  more  markedly  on  a 
special  point.  It  fits  perfectl3'  on  account  of  its  weight  and 
moulds  itself  upon  the  parts.  The  cap  used  in  my  wards  is 
weighted  uniforml}^  with  4J  pounds  of  No.  10  shot.  As  a 
general  thing  the  patients  only  wear  the  lead  cap  for  a  short 
time,  sometimes  for  a  quarter  of  an  hour,  rarely  for  two  or 
three  hours  a  day.  A  few,  however,  wear  it  constantly  and 
can  work  without  any  inconvenience.  After  a  certain  number 
of  applications  the  pain  often  diminishes  and  disappears  with- 
out returning.    In  a  number  of  cases  the  epileptic  attacks  were 
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modified  temporarily'^  under  the  influence  of  the  compression, 
and  their  number  was  permanently  diminished.  In  two  cases 
the  attacks  continued  less  severe  for  several  weeks  ;  in  one 
they  were  no  longer  accompanied  by  complete  loss  of  con- 
sciousness, in  the  other  the  involuntary  micturition  ceased. 

The  disturbances  of  sleep  merit  special  attention.  Insomnia 
and  nig-htmare,  which  are  so  distressing  in  themselves,  may 
constitute  a  condition  that  is  favorable  to  the  occurrence  of 
attacks.  Chloral  hydrate,  belladonna,  and  sodium  nitrate 
have  been  proposed  against  these  symptoms,  but  t\\e.y  often 
persist  because  they  are  the  result  of  a  phj-sical  condition 
against  which  hypnotics  are  powerless.  The  peripheral  circu- 
lation is  often  remarkably  slowed  in  epileptics.  The  extreme 
parts  of  the  body,  the  feet,  hands,  nose,  ears,  are  the  site  of  a 
true  cyanosis,  and  when  the  external  temperature  is  low  they 
assume  a  very  characteristic  violet-blue  appearance.  This 
disturbance  of  circulation  is  often  accompanied  by  very  dis- 
tressing coldness  of  the  parts,  and  is  capable  of  producing  in- 
somnia. Epileptics,  who  are  usually'-  xery  sensitive  to  cold, 
must  be  very  warmly  clothed,  especially  at  night. 


CHAPTER  YII. 

HYGIENE,    REGIMEN,   ASSISTANCE. 

Some  general  hygienic  measures  are  of  great  assistance  in 
the  treatment  of  epilepsy.  Since  the  time  of  Hippocrates  a 
change  of  climate  has  been  recommended.  When  the  patients 
are  no  longer  under  our  eyes  we  may  yield  to  the  illusion  that 
they  are  better,  but  the  efficacy  of  a  change  of  residence  is  far 
from  being"  demonstrated.  We  can  hardly  advise  travelling 
for  epileptics.  The  frequent  change  of  scene,  the  varied  ex- 
citements, the  slightest  annoyances  in  travelling  may  be  the 
cause  of  renewed  outbreak  of  the  attacks.  Trips  into  moun- 
tainous regions,  involving  at  times  violent  efforts,  rapid 
changes  of  temperature,  prolonged  exposure  to  the  sun,  are 
necessarily  injurious.  It  is  hardl}^  necessar^^  to  remark  that 
the  risk  of  accidents  of  all  kinds  is  increased  by  travelling. 

On  the  other  hand,  exercise  in  the  open  air  is  generally 
beneficial  to  epileptics,  but  the  exercise  must  be  moderate  in 
degree.  In  my  wards  I  have  a  patient,  suffering  from  hemi- 
plegic  epilepsy,  who  furnishes  a  very  interesting  illustration 
of  the  effect  of  violent  exercise.  During  dynamometric  exam- 
ination of  his  strength  when  I  tell  him  to  grasp  the  instru- 
ment with  the  sound  hand  suddenl3^,  he  loses  control  of  the 
movement,  when  he  reaches  the  extreme  limit  of  his  strength ; 
the  contraction  of  the  hand  becomes  permanent,  is  accom- 
panied by  tremor  which  extends  first  to  the  face  and  lower 
limb  of  the  same  side,  then  becomes  general,  and  loss  of 
consciousness  follows.  Laborious  occupations  sometimes  give 
equally  decisive  results ;  on  several  occasions  I  have  seen  a 
change  of  occupation  give  rise  to  a  modification  of  the  num- 
ber of  attacks  which  did  not  appear  to  be  susceptible  of  any 
other  explanation.  Agricultural  labor  seems  to  be  especially 
advisable.  Monotonous  work  which  does  not  necessitate  close 
attention  and  is  performed  automatically  at  regular  hours 
also  appears  to  be  favorable.     The  same  remarks  hold  good 
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with  regard  to  recreation.  The  worst  exercises  are  those 
which  require  sustained  attention  and  violent  effort,  such  as 
fencing-.  Kerlin  has  made  the  interesting  remark  that  3'oung 
epileptics  rarely  have  an  attack  while  playing.  Prolonged 
attention  alone  is  often  sufficient  to  excite  an  attack.  I  have 
very  often  seen  attacks  produced  in  patients  who  had  been 
"  discharged  ''  by  a  recent  paroxysm,  when  they  were  subjected 
to  a  careful  examination  of  one  of  the  organs  of  special  sense. 
Certain  explorations  which  demand  an  effort  in  order  to  secure 
immobility — for  example,  laryngoscopic  or  ophthalmoscopic 
examinations — also  provoke  attacks. 

It  is  unnecessary  to  say  Uiat  a  certain  number  of  vocations 
and  bodily  exercises  must  be  absolutely  interdicted.  Epileptics 
must  not  be  exposed  to  the  danger  of  fire,  water,  a  fall  from 
an  elevated  place,  etc. 

Our  remarks  on  the  dangers  of  exercises  which  require 
sustained  attention  should  also  be  a  warning  against  intel- 
lectual efforts  in  which  a  great  exercise  of  the  mind  is  requi- 
site. It  is  rare  that  embarrassed  affairs  and  constant  pre- 
occupation, of  whatever  character,  do  not  aggravate  the 
disease.  All  forms  of  instruction  or  mental  labor  which 
require  "cramming"  cannot  be  otherwise  than  prejudicial  to 
epileptics. 

The  diet  of  epileptics  needs  no  special  consideration.  It  is 
true  that  digestive  disorders  favor  the  development  of  spas- 
modic disturbances,  but  their  prevention  constitutes  a  general 
hygienic  measure,  without  any  special  indications  as  regards 
epileptics.  Although  stimulating  diet,  and  especiall}^  alcoholic 
drinks,  is  capable  of  exciting  epilepsy,  still  a  generous  diet  is 
necessarj^  for  epileptics  unless,  as  rarelj^  happens,  they  exhibit 
a  clearl}'  plethoric  constitution.  The  necessity'  of  a  strength- 
ening and  even  excessive  diet  is,  moreover,  indicated  by  the 
fact  that  a  large  number  of  epileptics  are  feeble,  anaemic, 
suffer  from  scrofula,  or  are  predisposed  to  tuberculosis,  to  which 
they  often  succumb  in  the  end. 

Hughlings  Jackson  thmks  that  epilepsy  results  from  a 
modification  of  the  nutrition  of  the  gray  substance  of  the 
brain  ;  the  phosphorus  is  no  longer  present  in  the  ordinary 
proportion  and  is  replaced  in  equal  amounts  by  nitrogenous 
substances  which  render  the  nervous  tissues  more  explosive. 
A  special  regimen  has  been  deduced  from  this  conception. 
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When  epileptics  were  subjected  alternately  to  a  nitrogenous 
diet  and  to  a  farinaceous  diet  to  which  ten  drops  of  phosphor- 
ated oil  daily  were  added,  the  attaclss  diminished  under  the 
influence  of  the  latter  plan. 

The  quality  and  quantity  of  the  food  of  epileptics,  as  well  as 
the  regularity  of  the  meals,  should  be  the  objects  of  constant 
supervision.  All  dj^speptic  disorders  are  capable  of  exciting* 
parox^'sms,  either  directl}',  or  indirectly  by  interference  with 
sleep. 

Epileptics  should  be  removed  as  far  as  possible  from  the 
struggles  of  life.  They  are  incapable  of  maintaining  the 
battle  under  ordinary  conditions.  This  does  not  imply  that 
all  the  enjoyments  which  they  ma^'^  desire  and  which  they  may 
be  incapable  of  acquiring  should  be  freely  given  to  them. 
But  it  is  necessary  to  aid  them  in  utilizing  their  feeble  means 
and  to  create  for  them  an  environment  in  which  they  will  not 
suffer  from  their  infirmity  and  in  which  life  will  be  regulated 
by  an  authority  so  firm  that  the  idea  of  rebellion  will  not 
arise.  Epileptics  who  live  among  people  of  the  same  degree 
of  education  sufl'er  constantly  from  the  relative  inferiority  to 
which  their  malady  reduces  them.  They  are  more  content 
among  persons  of  an  inferior  condition,  who  tolerate  uncom- 
plainingly their  irregularities  and  their  demands  without 
making"  them  feel  their  morbid  degeneration.  From  this  point 
of  view  there  are  advantages  in  placing  epileptics  among 
strangers. 

We  must  not  allow  epileptics,  3'oung  and  old,  to  forget  that 
they  must  be  subjected  to  general  rules.  Alhough  it  is  possi- 
ble to  spare  them  certain  constraints  and  obligations,  it  is 
necessary  that  they  remain  convinced  that  they  are  the  sub- 
ject of  measures  of  benevolence.  The  exceptional  laws  which 
protect  them  under  some  circumstances  procure  for  them  im- 
munities which  are  more  apparent  than  real,  and  in  the  end 
they  must  always  endure  the  consequences  of  their  sad  afflic- 
tion. Too  great  complaisance  toward  them  can  onl}'  com- 
promise their  already  precarious  position. 

The  education  of  epileptic  children  presents  the  greatest 
difficulties.  Their  excessive  impressionabilit3',  their  brusque 
changes  and  impulses,  their  depraved  instincts,  must  be  com- 
bated with  the  greatest  care.  We  must  act  toward  them  in 
such  a  way  that  they  are  convinced  both  of  the  kindness  of 
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those  around  them  and  of  the  inviolability  of  necessary  laws. 
We  must  not  inculcate  in  neuropaths,  to  which  category  these 
patients  belong',  the  illusion  that  their  infirmity  constitutes  an 
advantag'eous  distinction.  This  illusion,  which  aids  in  sus- 
taining" those  who  are  not  kept  within  bounds  by  appreciating- 
their  condition,  but  who  believe  they  have  the  right  of  deter- 
mining- their  own  responsibility^  cannot  be  otherwise  than  dis- 
astrous to  the  patients,  because  nature  has  proclaimed  the  law 
"  anhappiness  to  the  infirm "  and  no  sophistry  will  prevail 
against  it.  The  degenerate  of  all  kinds  have  onlj^  one  means 
of  rendering  this  less  inevitable,  and  that  is  b}^  doing  the  little 
of  which  the}^  are  capable,  in  order  to  make  themselves  as 
useful  as  possible. 

The  somatic  phenomena  which  accompany  the  intellectual 
manifestations  justify  the  notion  that  the  intelligence  is  a 
function  of  the  nutrition.  We  can  no  longer  admit  that  good 
or  bad  impulses  come  from  heaven  or  from  hell ;  they  are  the 
product  of  good  or  bad  organs.  We  cannot  expect  that  moral 
formulae  will  modify  the  function  of  defective  structures.  We 
can  only  interfere  usefull^^  b}^  physical  agents 

Pleasure  and  pain  are  the  sole  springs  of  action  in  all  ani- 
mals. It  is  only  \iy  their  association  with  agreeable  or  dis- 
agreeable sensations  that  we  assume  the  habit  of  calling- 
actions  good  or  bad,  according  as  they  are  useful  or  harmful 
to  the  g-reatest  number. 

This  association  is  realized  with  so  much  more  facility  in 
the  nervous  sj'stem  according-  as  the  painful  or  agreeable  sen- 
sation is  more  exactly  synchronous  with  the  harmful  or  useful 
act — i.e.,  the  punishments  have  so  much  more  chance  of  effect- 
ing their  purpose  when  the.y  appear  immediately'  after  the  act 
which  has  provoked  them.  Those  eng-aged  in  the  training-  of 
domestic  animals  have  long  since  recognized  the  importance 
of  this  principle.  It  is  at  the  moment  when  the  fault  is  com- 
mitted, says  La  Gueitinere,  that  the  punishment  should  inter- 
vene, because  otherwise  it  is  more  dangerous  than  useful. 
The  chastisement  should  ensue  not  alone  at  the  moment  when 
the  fault  is  committed,  but  preferably  at  the  instant  when  it 
is  about  to  be  committed.  All  professors  of  riding-  agree  that 
it  is  alwaj' s  unwise  to  take  into  the  stable  an  unruly  horse 
who  has  failed  in  an  evolution,  because  he  associates  the  faulty 
movement  with  the  agreeable  impression  of  the  return  to  the 
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stable,  and  the  tardy  punishment  is  not  associated  with  the 
fault  which  is  ah^eady  forg-otten.  Brutahty  must  be  avoided, 
but  inflexible  firmness,  united  with  patience,  is  necessary 
in  the  education  of  degenerates  of  all  kinds.  It  must  not 
be  imagined  that  their  obtuse  or  perverted  faculties  engender 
an  absolute  impossibilit}'  of  comprehending-  the  necessity  of 
obedience  to  rules.  As  Calmeil  says,  "  The  walls  of  an  asylum 
are  in  themselves  an  eflective  measure  against  insanity."  We 
know,  in  fact,  that  the  most  violent  yield,  in  a  measure,  to  the 
necessity  of  obedience  ;  epileptics  do  not  escape  this  rule.  It 
is  not  alone  in  the  intervals  between  the  attacks  that  epilep- 
tics are  capable  of  proper  reaction  to  discipline,  but  it  is  found 
not  infrequently  even  in  an  epileptic  crisis  that  a  patient  re- 
sponds to  a  brusque  and  vigorous  question  and  obex's  a  com- 
mand. We  must  not  fail  to  make  them  respect  necessary 
laws. 

This  principle  does  not  exclude  tenderness  ;  the  iron  hand 
in  a  velvet  glove  is  always  indicated  in  the  case  of  such  pa^ 
tients.  It  must  not  be  forgotten  that  all  distressing-  emotions 
are  especially  prone  to  excite  epileptic  paroxysms.  Children 
are  particularly  subject  to  such  causes  of  irritation.  Herpin 
reports  the  case  of  a  young  epileptic  ^\ho  was  allowed  to  in- 
dulge in  marked  eccentricities  at  school  and  was  taken  home 
wearing  a  fool's  cap  ;  he  was  greatly  mortified  and  had  eight 
attacks  the  following  night  ;  on  the  following-  day  he  was  very 
sick  and  excited.  Numerous  illustrations  of  the  same  kind 
might  be  quoted.  One  of  m3^  patients  had  a  series  of  25 
attacks  after  having  been  kept  in  a  dark  room  for  an  hour. 

Young-  epileptics  as  well  as  adults  should  be  closely  watched 
with  regard  to  the  hygiene  of  the  sexual  functions.  In  a  gen- 
eral way  sexual  excitement  is  injurious  to  epileptics,  even  to 
those  who  are  apparentl}^  the  most  vigorous.  They  should  be 
kept  awaj^  from  causes  of  sexual  excitement  as  much  as  pos- 
sible, and  conjugal  relations,  which  can  only  have  deplorable 
results,  should  be  interdicted  almost  entirely.  The  genital 
organs  should  be  examined  in  order  to  make  sure  that  they 
are  not  the  site  of  anj^  cause  of  irritation  ;  in  children  local 
irritations  are  often  the  source  of  bad  habits.  Yet  it  must  be 
remembered  that  masturbation,  which  is  so  frequent  in  idiots 
and  epileptics,  is  rather  the  result  of  their  cerebral  defects 
than  of  bad  education  and  lack  of  supervision.     Under  some 
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circumstances,  circumcision,  which  has  been  extolled  as  a 
hygienic  measure,  may  suppress  one  cause  of  irritation  and 
thus  improve  the  epilepsy.  But  we  must  not  expect  too  much 
from  this  measure. 

On  January  1st,  18T8,  Lunier  calculated  the  entire  number 
of  epileptics  in  France  at  33,225  ;  about  1,650  so-called  simple 
epileptics  were  in  hospitals  or  treated  in  special  institutions, 
3,550  insane  epileptics  were  retained  in  asylums,  and  about 
28,000  were  kept  at  home  by  their  families.  Lunier  thinks 
that  of  these  28,000  about  10,000  should  receive  hospital  treat- 
ment. Burlureaux  states  that  from  1831  to  1853  the  conscrip- 
tions showed  an  almost  constant  proportion  of  epileptics 
(16  :  10,000).  Even  if  the  number  has  remained  stationary,  it  is 
certainly  very  great,  and  constitutes  a  social  problem  which 
is  not  lacking"  in  interest. 

Epileptics  are  incapable  of  following  a  certain  number  of 
pursuits  in  which  they  are  constantly  exposed  to  dang-erous 
falls.  In  others  they  are  oblig'ed  to  give  up  the  work,  either 
because  the}'  are  surprised  by  the  attacks  in  the  midst  of  the 
work  or  because  nocturnal  attacks  make  them  forg-et  the 
hour  to  begin  work,  or  they  are  left  in  a  stupor  so  that  they 
are  unable  to  leave  the  bed.  When  the}'  fail  during*  the  day 
in  the  workshop,  the  store,  or  the  office,  they  become  an  object 
of  horror,  and  are  often  discharged  althoug"h  still  capable  of 
doing  their  work.  Apart  from  the  convulsive  seizures  they 
are  subject  to  alternations  of  excitement  and  depression,  they 
are  often  mistrustful  and  difficult  to  live  with  ;  in  a  word,  their 
character  does  not  offer  compensation  for  the  annoyances 
connected  with  their  convulsive  disturbances.  When  psj^- 
chical  disorders  make  their  appearance,  whether  in  associa- 
'  tion  with  the  attacks  or  apart  from  them,  it  often  happens 
that  the  epileptics,  although  still  capable  of  sufficient  work  for 
self-support,  are  unable  to  utilize  their  resources  and  fall  to 
the  charge  of  their  family  or  the  public. 

When  they  remain  idle,  the  attacks  often  increase  in  con- 
sequence of  the  vexations  and  privations  which  result.  Ere 
long"  the  epileptic  ought  to  be  the  object  of  constant  surveil- 
lance. Not  alone  has  he  become  incapable  of  producing  any- 
thing", but  he  paralyzes  useful  forces  and  becomes  a  source  of 
nuin  to  his  family. 

If  misery  is  the  fate  of  inoffensive  epileptics  and  often  of 
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their  families,  the  situation  of  those  who  suffer  from  more  or 
less  permanent  mental  troubles  is  often  worse  until  they  are 
recognized  as  dangerous  to  themselves  and  to  the  public  safety. 

Dangerous  epileptics  should  be  sequestered — i.e.,  kept  in 
special  hospitals  under  the  responsibility  of  the  superintendent. 
But  what  is  a  dangerous  epileptic  ?  The  definition  is  less 
difficult  than  appears  at  first  sight.  A  dangerous  epileptic  is 
a  patient  who  has  committed  harmful  acts  or  exhibits  a  violent 
conduct,  and  cannot  be  prevented  from  produ'^ing  injurious 
results  except  by  force. 

This  imperfect  definition  implies  the  existence  of  two  cate- 
gories As  regards  epileptics  who  have  committed  harmful 
actions  under  the  influence  of  their  morbid  disorder,  there  can 
be  no  doubt.  Their  crime  sufficiently  establishes  the  fact  that 
they  are  affected  with  a  morbid  and  dangerous  irritability 
and  that  the^^  have  not  found,  in  their  surroundings,  a  suffi- 
cient protection  from  their  bad  instincts.  Society  should,  then, 
guard  itself  against  them  by  placing'  them  under  conditions 
in  which  they  can  no  longer  commit  a  criminal  act.  These 
measures  should  be  perpetual,  inasmuch  as  no  objective  fact 
enables  any  one  to  affirm  that  an  epileptic  is  cured.  We  should 
not  permit  their  liberation,  even  under  bonds. 

As  regards  violent  epileptics  who  have  avoided  the  com- 
mission of  crime  only  as  the  result  of  accident  or  the  interfer- 
ence of  another,  it  may  be  said  that  physiologically  they  are 
not  distinguished  from  the  first  class.  But  it  is  necessary  to 
distinguish  them  from  the  social  point  of  view,  because  the  law 
does  not  recognize  a  crime  in  intent  and  cannot  liken  a  crim- 
inal intent  to  a  brutal  act,  often  without  motive  or  demon- 
strable premeditation.  If  these  can  be  sequestered  at  the  re- 
quest of  their  family  or  by  public  authorit}-,  it  can  only  be  for 
the  purpose  of  protection  against  a  possible,  but  not  demon- 
strated, danger.  When  their  disease  has  been  modified,  either 
spontaneously"  or  under  the  influence  of  proper  treatment,  so 
that  they  no  longer  exhibit  any  disorders  which  necessitate 
interference,  they  may  be  restored  to  their  former  condition 
if  they  are  capable  of  providing  for  their  wants  or  their  rela- 
tives will  be  g'uarantees  for  their  conduct. 

Can  it  be  affirmed  that  an  epileptic  is  not  dangerous  ? 
The  affirmative  cannot  be  maintained  in  a  general  way.  It 
cannot  be  said  that  such  and  such  an  epileptic  is  and  will  re- 
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main  inoffensive,  but  he  should  be  reg-arded  as  such  so  long  as 
he  has  committed  no  overt  act.  Among-  these  mild  epileptics 
an  important  group  is  formed  by  those  who  are  incapable  of 
providing-  for  their  own  wants  or  defending'  their  interests, 
either  because  the^^  have  frequent  attacks  or  the  latter  are 
followed  by  mental  obtuseness  or  various  intellectual  disturb- 
ances. A  certain  number  suffer  from  imbecility  or  idiocy, 
others  from  permanent  mental  disorders.  These  patients  are 
g-enerally  kept  in  lunatic  asylums;  in  my  opinion  this  is  their 
proper  place.  In  larg-e  asylums  in  which  epileptics  are  verj'- 
numerous,  it  may  be  advantageous  to  collect  them  in  a  more 
or  less  isolated  special  ward,  but  I  do  not  think  it  is  necessary", 
as  has  been  advocated,  to  erect  special  asylums  for  them. 

As  regards  epileptics  with  rare  attacks  who  are  free  from 
serious  mental  disturbances  and  who  are  not  compelled  to 
abandon  their  vocation  except  on  account  of  the  repugnance 
which  thej^  create  in  those  around  them,  I,think  there  is  no 
need  of  placing  them  in  a  hospital.  For  these  epileptics,  as- 
sistance while  at  liberty  is  as  well  as  and  perhaps  even  better 
than  in  the  case  of  so-called  inoffensive  insane.  A  large  num- 
ber of  epileptics  in  this  category  will  be  sufficiently  assisted  if 
we  procure  for  them  the  means  of  pursuing  their  occupation 
in  an  environment  which  is  cognizant  of  their  infirmity  and 
interested  in  tolerating  them.  Man^^  are  capable  of  benefiting 
by  the  family  patronage  which  is  practised  in  Belgium  and 
Scotland. 

The  object  of  assistance  consists  not  in  maintaining  the 
misery  b}'  the  blind  distribution  of  alms,  which  serve  rather 
to  propagate  than  to  extinguish  pauperism,  but  to  cure  the 
miserj^  at  its  source  by  procuring  for  the  disinherited  ones  the 
means  of  utilizing  their  powers. 

A  certain  number  of  epileptics  could  live  under  the  medical 
supervision  of  asylums  in  colonies  established  in  their  vicinitj'', 
and  more  or  less  similar  to  that  which  has  been  established 
at  Bielefeld,  in  Westphalia. 

The  history  of  this  colony  is  especially  instructive.  Its 
beginnings  were  extremely  modest.  Four  epileptics  had  been 
placed  in  a  cottage  and  little  by  little  their  number  was  in- 
creased. In  a  few  years  several  hundred  epileptics  found  an 
asylum  in  similar  lodgings  established  in  the  vicinity  ;  in  1885 
there  were  SOO  patients,  who  supported  themselves  almost 
VIII~49 
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■entirely.  Less 'extensive  ag-greg'ations  would  be  preferable, 
a,nd  it  is  especiallj^  necessary  to  place  the  patients  under 
medical  supervision. 

The  private  asylum  of  Teppe,  which  has  been  compared  to 
the  colonial  system,  is  really  an  asylum  with  open  doors  under 
the  direction  of  nuns.  On  account  of  the  relations  which  the 
inmates  hold  it  is  impossible  to  regard  the  establishment  as 
one  for  the  utilization  of  epileptics  (who  are  treated  b^^  a  secret 
remedy). 

In  the  absence  of  proper  institutions,  epileptics  who  suffer 
onl3"  from  convulsions,  but  who  are  infirm  at  the  same  time, 
while  not  insane  in  the  legal  sense  of  the  word,  should  be  kept 
in  hospitals  and  not  in  asylums  where  their  presence  would 
be  contrary  to  law.  It  should  be  noted,  however,  that  a  large 
number  of  these  patients,  as  well  as  their  families,  connive  at 
this  illegality.  Not  being-  able  to  find  assistance  in  hospitals, 
the3'  prefer  to  be  regarded  as  insane  rather  than  to  be  deprived 
of  aid.  They  often  pretend  to  sufter  from  post-paroxysmal 
mental  disorders  which  do  not  exist  in  order  to  facilitate  their 
admission.  After  admission  the^^  are  retained  as  epileptics 
and  not  as  lunatics. 
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PART  I. 

INTRODUCTION. 

Many  attempts  have  been  made  from  time  to  time  to  com- 
bat that  most  wide-spreading  of  all  diseases,  namelj',  Tuber- 
culosis, in  its  different  forms  of  lupus,  chronic  and  acute  affec- 
tions of  the  bones  and  joints,  etc.,  and  especially  of  that  most 
obstinate  and  deadly  foe  to  humanity,  consumption,  or  tuber- 
cular disease  of  the  lungs.  And  each  fresh  attempt  has,  after 
being  heralded  with  a  great  flourish  of  trumpets,  been  found 
worthless,  or  all  but  so.  It  is  therefore  only  natural  that  the 
announcement  of  Professor  Koch's  marvellous  discovery  in 
Berlin  should  have  been  received  with  a  considerable  amount 
of  incredulit3\  We  are  publishing  this  little  book  in  the  hope 
that  it  wiSiy  avail  as  the  first  on  the  subject  in  this  country,  in 
clearing  up  any  doubts  in  the  lay  or  even  professional  mind  as 
to  the  efficacy  of  the  treatment;  and  also  that  it  may  serve  as 
a  practical  handbook  for  phj^sicians  in  the  actual  administra- 
tion of  the  remedy,  when  it  chances,  as  we  have  reason  to  be- 
lieve it  may,  to  come  into  the  hands  of  every  careful  practi- 
tioner. We  say  this  the  more  readily  as  the  whole  system  of 
injection  for  tuberculosis,  as  it  is  being  practised  at  Berlin,  is 
so  simple  in  technique,  that  with  attention  to  certain  details, 
hereafter  to  be  given,  as  soon  as  sufficient  lymph  comes  to 
hand,  the  carrying  out  of  the  same  will  be  possible  to  every 
naturally  capable  medical  man.     It  is  with  the  desire  of  mak- 
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ing-  the  system  in  its  details  apparent  to  the  conception  of 
such  men  that  this  book  is  published,  and  believe  its  publica- 
tion to  be  neither  premature  nor  unnecessary,  as  the  literature 
on  this  subject  is  at  present  merely  scattered  over  various 
journals,  and  one  pamphlet ;  even  these  having  aroused  both 
lay  and  professional  curiosity  to  the  highest  pitch ;  and  bac- 
teriology has  for  various  reasons  been  so  little  studied  in  Eng- 
land that  it  is  only  now  that  most  of  our  medical  men  are,  since 
this  marvellous  result  of  a  laborious  research,  roused  up  by 
uncontrollable  curiosit}-  to  the  fact  that  they  have  neglected, 
and  even  sneered  at,  a  science  which  should  long  since  have 
been  at  the  basis  of  at  least  all  their  theoretical  considerations 
of  infectious  and  hereditary  disease.  The  observations  are  the 
result  of  personal  investigation  on  the  spot,  chiefly  at  the 
Charite  Hospital,  Berlin,  where,  owing  to  the  kindness  of  Drs. 
Frantzel  and  Runkwitz,  the  various  items  of  information  were 
collected.  We  will  now  pass  on  to  a  short  resume  of  procedure 
adopted  by  Koch  and  other  systematic  workers  in  the  investi- 
gation of  bacillus  tuberculosis,  as  a  prelude  to  describing  the 
treatment  itself. 

Point  House,  Putney. 

9  Earl's  Court  Square, 
South  Kensingtou,  Nov.  20th,  1890. 

THE  BACILLUS  TUBERCULOSIS. 

The  specific  organism  which  has  been  discovered  by  Koch, 
and  so  ably  and  conclusively  proved  by  him  to  be  the  acutal 
cause  of  tuberculosis,  presents  itself  in  small,  thin,  rod-like 
forms,  and  multiplies  by  means  of  spores ;  it  therefore  belongs 
to  that  division  of  bacteria  called  bacillus  (Latin:  baculus,  a 
little  rod).  These  rods  are  sometimes  bent  and  sometimes 
straight,  and  vary  considerably  in  length  and  thickness.  This 
organism  is  one  of  those  which  is  so  minute  that  it  is  prac- 
tically impossible  to  see  it  unless  it  is  brought  into  contrast 
with  surroundings  of  debris,  tissue,  or  cell  nuclei,  bj^  means  of 
staining  it  with  anilin  dyes,  and  leaving  the  background  un- 
stained, or  vice  versd.  This  property  (so  invaluable  to  the 
bacteriologist)  of  the  protoplasmic  substance  of  bacteria  being 
capable  of  absorbing  such  brilliant  coloring  matter  as  anilin 
dyes  was  what  first  led  Koch  to  his  discovery  of  the  tubercle 
bacillus.     We  now  are  possessed  of  a  very  certain  way  of  dis- 
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ting-uisbing"  the  tubercle  bacilli  in  sputum,  etc.,  from  otber 
organisms  by  the  fact  that,  after  staining  the  whole  debris 
and  bacilli  together  with  fuchsin  (magenta)  and  on  immers- 
ing in  dilute  nitric  acid,  the  color  is  abstracted  from  the  sur- 
rounding substances  and  all  other  bacteria,  leaving-  the  tuber- 
cle bacilli  standing-  out  as  red  rods  on  a  colorless  or  very  pale 
g-round. 

The  technique  to  be  observed  is,  roug'hly,  the  following-: 
Prepare  satd.  alcoholic  solution  of  rosanilin  hydrochloride 
(fuchsin)  and  then  shake  up  a  few  drops  of  anilin  (anilin  oil 
coml.)  with  distilled  water  violently''  in  a  test  tube,  filter  the 
emulsion,  and  pour  the  filtrate  into  a  watch  g-lass;  add  two 
drops  of  the  solution  of  fuchsin  to  the  anilin  water,  and  this 
mixture  is  the  stain  to  be  used.  Take  the  specimen  of  sputum 
to  be  observed,  and  pick  out  with  a  needle  one  of  the  little 
caseous  yellow  masses,  smear  this  on  a  thin  cover  glass,  ([ab 
another  cover  glass  on  the  top,  press,  and  draw  them  apart, 
so  as  to  get  two  cover  glasses  with  a  thin  film  of  cheesj-  mat- 
ter on  each.  Let  them  dr^'.  Next  take  each  and  pass  it 
moderately  quickly  three  times  through  a  Bunsen  burner  or 
spirit-lamp  flame.  Warm  the  stain  in  the  watch  g-lass,  and 
place  the  cover  glasses  face  down  successively^  for  about  fifteen 
minutes  in  stain  after  warming-  it  till  steam  appears.  Hold 
cover  glass  in  nitric  acid  (dil.)  till  quite  colorless,  and  wash 
thoroughl}^  with  distilled  water  from  wash  bottle  ;  the  back- 
ground of  debris,  and  other  org*anisms  may  now  be  stained 
blue  for  contrast  'bj  immersing  cover  glass  for  five  minutes  in 
an  alcoholic  solution  of  methylen  blue  diluted  with  water. 
Re-washing.  Passing  through  alcohol,  and  leaving-  to  dry 
with  edge  on  blotting-  paper.  This  cover-glass  preparation 
may  be  mounted  in  Canada  balsam.  There  are  man^^  rapid 
stains,  such  as  that  of  Dr.  Henneage  Gibbe,  but  they  must  be 
sought  for  in  the  treatises  of  their  respective  authors. 

The  method  of  staining-  adopted  at  the  Charite  is  as  fol- 
lows:— 

Prepare  C.P.'s  as  before,  after  passing  three  times  through 
Bunsen  flame  to  coagulate  albumin.     Proceed  thus: — 

Make  three  solutions.  A,  B,  and  C — 

A.  Fuchsin  1,  alcohol  10,  phenol  5,  water  100. 

B.  Nitric  acid  1,  distilled  water  2. 

C.  Methylen  blue  1,  water  to  saturation. 
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One  drachm  sol.  A  in  watch  glass,  heat  till  steam  rises  for 
a  few  seconds,  and  float  c.g\,  remove  with  forceps  and  wash  in 
sol,  B  till  colorless,  wash  in  alcohol,  then  into  sol.  C,  wash  in 
water,  pass  through  alcohol,  leave  to  dr}^  with  edge  on  blot- 
ting paper,  and  examine. 

In  making  a  "pure"  cultivation  of  the  tubercle  bacillus, 
much  greater  attention  to  details,  much  greater  care  has  to 
be  observed,  and  a  considerably  longer  time  has  to  be  ex- 
pended than  in  the  case  of  most  other  organisms.  The  organ- 
ism can  onh^  be  cultivated  to  any  extent  on  blood  serum.  The 
serum  is  introduced  into  sterilized,  plugged  tubes,  sterilized  by 
a  very  long  method  extending  over  a  week,  solidified  (inspis- 
sated), and  then  inoculated  with  a  platinum  needle  (ose)  pre- 
viously heated  to  redness  and  allowed  to  cool.  The  tubercular 
substance  used  for  the  inoculation  must  be  taken  from  the 
very  centre  of  a  tubercular  nodule,  after  first  cutting  off  all 
the  outside  quickly  with  clean  hot  scalpels.  About  ten  or 
twelve  tubes  should  be  inoculated  in  each  case,  and  left  in  the 
incubator  at  temperature  of  35°-3T.5°  C.  (or  about  9T"-99°  F.). 
After  about  ten  days'  to  two  weeks'  incubation,  one  sees  signs 
of  multiplication  of  the  bacilli,  and  after  a  time  the  small  sep- 
arate colonies  which  have  at  first  appeared,  unite,  and  finalh' 
the  whole  inoculated  portion  of  the  previously  shining*  flat  sur- 
face of  serum  appears  covered  wath  j'ellowish-gra^',  hard,  dull 
scales,  consisting  of  millions  of  bacilli  packed  close  together. 
Other  so-called  "generations"  of  bacilli  may  be  cultivated 
from  these,  by  inoculating  fresh  tubes  of  blood  serum  with 
small  particles  of  the  old  cultures,  and  this  may  be  done  so 
often  that  we  maj^  rest  assured  that  nothing  of  extraneous 
substances  remains  from  the  original  tubercular  material  in- 
oculated into  the  first  tube. 

A  small  fragment  of  any  of  these  cultures  introduced  into 
a  little  pocket  in  the  subcutaneous  tissue  of  a  rabbit,  or  Guinea 
pig,  renders  the  part,  after  a  short  time,  tubercular.  An  ab- 
scess appears,  the  surrounding  tissues  break  down  and  case- 
ate,  and  finally,  after  from  four  to  seven  weeks,  general  tuber- 
cular symptoms  set  in,  and  the  animal  dies.  The  tubercle 
bacillus  may  be  found  distributed  throughout  the  organs  at 
the  autopsy,  the  lungs  being-  covered  with  small  and  large 
grayish  tubercles,  and  sections  may  be  cut,  and  further  inocu- 
lations made. 
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In  the  above  very  curtailed  description  of  Koch's  laborious 
years  of  research  are  contained  his  postulates,  or  conditions 
of  proof  to  be  fulfilled  before  we  can  certainly  saj"  that  an\- 
particular  organism  is  the  actual  causa  causans  of  any  speci- 
fic disease. 

These  postulates  he  laid  down  as  follows: — 

(1.)  The  organism  must  be  found  in  any  animal  dead  or 
suffering'  from  the  disease  in  question. 

(2.)  From  this  animal  tlie  organism  must  be  cultivated 
through  successive  generations  on  nutrient  media  outside  the 
animal  body. 

(3.)  The  cultivated  organism  must,  after  going  through 
several  culture  series  or  ''  generations,''  again  produce  the  dis- 
ease in  question,  with  its  characteristic  sj'mptoms,  on  inocu- 
lating it  into  healthy  animals. 

(-4.)  In  these  experimental  animals,  either  before  or  after 
death,  the  organism  must  again  be  found,  and  fresh  cultures 
established. 

Unless  the  above  postulates  have  been  fairh^  carried 
through,  it  is  impossible  to  state  definitely  and  authoritativeh*, 
that  any  given  parasite  is  the  cause  of  a  disease.  But  if  they 
are  carried  out  accurately,  they  are  amply  sufficient  proof  of 
a  very  scientific  kind,  and  they  have  been  carried  out  in  num- 
berless experiments  all  over  the  world  since  Koch's  first  work 
on  the  subject,  by  various  conscientious  workers. 


PAET  II. 

THE   ''LYMPH"   OR  ACTUAL  FLUID   INJECTE]). 

The  l^niiph  as  it  issues  from  Professor  Koch's  laboratory 
at  the  Hygienic  Institute  in  Berlin,  is  a  clear,  tolerably  mobile, 
straw-colored  liquid,  almost  inodorous,  and  with  a  slightly 
saline  taste,  and  is  not,  as  many  conjecture  it  to  be,  an  "  at- 
tenuated" culture  of  bacillus  tuberculosis;  in  fact,  the  princi- 
ple of  Dr.  Koch's  method  of  cure  is  not  that  which  was  first 
used  by  Pasteur  in  the  case  of  anthrax,  and  does  not  depend 
upon  the  principle  of  "mitigation  of  the  virus,"  being  per- 
haps more  allied  to  what  might  be  called  nachimpfung,  or 
overtaking  treatment,  because  the  injection  produces  a  subse- 
quent benign  pathogenic  condition.  But  the  fluid  itself  not 
containing  the  organisms,  it  is  not  a  case  of  acclimatization  of 
the  system,  as  is  the  theor\'  of  the  inoculation  of  hydrophobia 
virus  in  an  attenuated  or  mitigated  state,  but  if  we  may  be 
allowed  to  guess,  we  would  suggest  that  this  treatment  de- 
pends for  its  principle  on  the  fact  that  the  bacillus,  like  others,, 
is  killed  by  an  excess  of  its  own  poisonous  excreta,  which  bac- 
terial excreta  are  called  "  ptomaines." 

The  active  principle  contained  in  the  lymph  is  so  excessively 
powerful  in  its  action  that  the  actual  maximum  strength  of 
lymph  as  at  first  obtained  would  be  far  too  strong  to  use;  the 
strongest  solution  which  is  actually  used  in  the  injections, 
even  in  the  most  extreme  cases,  is  this  "  original "  lymph,  di- 
luted ten  times  (ten  per  cent,  diluted  with  distilled  water  to 
which  has  been  added  one  per  cent  phenol).  And  the  maxi- 
mum quantity  injected  in  one  place  is  one  cubic  centimetre. 
The  injections  are  made,  not  with  the  ordinary  hypodermic 
syringe  of  Pravaz,  but  with  a  modification  of  this  invented  by 
Koch,  and  used  by  him  al^  through  his  bacteriological  work. 
The  essential  difference  between  the  two  is,  that  for  the  piston 
in  the  ordinary  syringe,  which  would  be  very  difficult  to  effect- 
ually sterilize,  is  substituted  a  ball  of  india-rubber,  to  which 
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the  g'lass  portion  is  connected  loosely,  but  air-tig'lit  b^'  being 
ground  in,  while  at  the  other  end  of  the  ball  is  an  aperture, 
to  be  covered  while  in  use  by  the  finger,  so  that  air  may  be 
admitted  as  needed.  At  the  point,  the  needle  is  fixed,  and  the 
instrument  holds  to  the  tenth  graduation  at  zero,  exactly 
1  C.C.,  each  division  being  one  c.mm.  To  steril- 
ize the  syring-e,  it  suffices  to  rinse  the  glass  part 
first  with  mercuric  chloride  solution  1  in  2,000, 
and  then  thoroughly  with  absolute  alcohol. 

When  the  lymph  is  once  diluted,  its  keep- 
ing properties  are  considerably  diminished.  Not 
only  is  it  more  subjected  to  chemical  change 
— presumably-  of  the  ptomaine  in  solution  un- 
dergoing decomposition,  or  rearrangement  of 
the  atoms  in  the  molecule— but  also  it  is  nearl\- 
sure  during  previous  operations  to  have  derived 
bacterial  impurities  from  the  atmosphere  or  sur- 
rounding objects,  so  that  before  use  each  time 
the  solution  should  be  heated  up  to  kill  any 
spores  of  bacteria  which  may  have  sprouted  in 
the  intervening  time. 

But  after  a  certain  number  of  times  of  heat- 
ing* up,  it  is  observed  that  the  eftect  of  the  i  lo.  i. 
lymph  goes  off  considerably,  also  owing-  probably  to  a  chem- 
ical decomposition  or  change  which  goes  on,  promoted  by  the 
repeatedly  raised  temperature,  so  that  freshly  diluted  lymph 
must  be  prepared  every  few  daj's. 

Since  Dr.  Koch's  fluid,  when  taken  by  the  mouth,  is  abso- 
lutelj^  inert,  and  althoug"h  the  effect  of  the  fluid  when  inhaled 
is  very  powerful,  still  in  this  method  the  dosage  is  so  difficult 
to  control  that  for  purposes  of  general  convenience  and  scien- 
tific accuracy  it  is  in  every  way  better  to  administer  the  fluid 
by  means  of  the  hypodermic  syring"e. 


PAET  III. 

THE   INJECTION. 

It  would  appear  at  first  sig'lit  a  very  simple  matter  to  in- 
ject subcutaneously  with  a  hypodermic  syringe  a  fluid,  and 
thus  succeed  in  curing-  a  case  of  lupus;  but,  and  this  it  is  most 
important  to  observe,  the  fluid  is  of  such  an  intensely  active 
nature,  so  prone  to  undergo  decomposition  through  careless 
manipulation,  that  almost  certainly,  unless  careful  antiseptic 
precautions  are  observed,  abscesses  •  of  excessively  severe  na- 
ture, with  or  without  general  pyaemia,  or  even  fatal  septi- 
caemia, would  result.  The  antiseptic  precautions  which  it  is 
necessary  to  take  are  the  following:  First,  the  syringe  must 
be  carefully  sterilized  in  the  way  already  described  ;  second, 
the  place  where  the  injection  is  to  be  made  must  be  washed 
with  absolute  alcohol  (the  hands  of  operator  after  well  wash- 
ing should  also  be  rinsed  with  absolute  alcohol);  and  third, 
the  cotton-woo]  plug'  in  the  tube  of  diluted  lymph  oug-ht  only 
to  be  removed  for  so  long*  a  time  as  will  allow  a  certain  quan- 
tity to  be  removed  by  the  syringe,  and  then  quickly  replaced. 
The  tube  of  needle  must  be  cleansed  before  and  after  every 
operation  with  the  silver  wire  and  absolute  alcohol. 

The  injection  must  be  made  on  the  opposite  side  to  that 
on  which  the  patient  habitually  lies,  below  the  shoulder  blade, 
in  the  region  of  the  latissimus  dorsi ;  otherwise  the  subsequent 
local  tenderness  interferes  consiclerabl3''  with  sleep.  The  injec- 
tions are  preferably"  made  earl^^  in  the  morning,  9  a.m.  is  the 
time  adopted  in  Berlin,  and  would  be  a  g-ood  hour  at  all  times. 
The  weakest  injections  must  be  commenced  with  a  solution  of 
such  streng-th  that  on  injecting-  one  cubic  centimetre  of  liquid 
in  toto,  the  patient  shall  receive  0,001  of  strong  original  lymph. 
The  temperature  must  then  be  observed  every  four  hours,  in 
order  that  the  time  when  the  "  reaction  "  (the  rise  of  tempera- 
ture consequent  on  injection  will  subsequently  always  be 
spoken  of  as  the  "  injection  reaction,"  or  merely' "  reaction."     It 
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is  interesting-  to  note,  as  will  be  seen  hereafter,  that  this  sets  in, 
as  a  rule,  six  hours  after  injection)  sets  in  may  be  observed, 
and  that  any  other  results  of  this  reaction  ma^-  also  not  escape 
notice.  When  no  further  injection  reaction  sets  in,  the  strength 
of  the  solution  must  be  increased,  for  the  reason  that  if  a  strong 
solution  is  at  first  made  use  of,  the  reaction  is  great,  but  a 
tolerance  is  the  sooner  established,  and  the  following  treat- 
ment produces  little  or  no  benefit.  This  does  not,  however, 
appl3^  to  lupus  cases,  where  a  l3niiph  as  strong  as  0.01  may  be 
begun  with  at  the  first  trial. 

.  In  injecting,  the  needle  must  be  pushed  right  home,  and 
the  fluid  slowly  forced  in  and  allow^ed  full}-  two  minutes  for 
its  total  expulsion  and  entrance  flow  into  the  tissue. 


PAET   IT. 

THE  EFFECTS  OF  THE   INJECTION. 

The  effect  of  the  injection  upon  an}^  case  where  used  for 
first  time  is  to  j)roduce  in  the  course  of  about  three  hours, 
according-  to  the  nature  of  the  case,  a  decided  rig'or  followed 
by  a  fairly  sudden  rise  in  the  temperature,  which,  as  example  in 
case  W.,  rises  from  36.8°  (98.2°)  at  3  p.m.  to  101.8"  (38.8°)  at  6  p.m.  ; 
at  9  P.M.  to  104° — sinking-  again  by  morning-  to  99.2°.  If  the  case 
present  a  local  lesion  of  tuberculous  nature,  this  lesion  swells 
and  becomes  tender,  the  skin  over  it  becomes  somewhat  in- 
flamed. The  patient  feels  drowsy,  disinclined  to  stir,  nause- 
ated, and  loses  his  appetite  for  the  time  being.  In  cases  of 
advanced  phthisis,  the  temperature  has  risen  to  41°  =  105.8°, 
fatal  collapse  has  come,  and  the  temperature  sinking  to  35°, 
the  patient  has  died.  This  has  only  taken  place  in  cases  of 
ver^^  advanced  phthisis  with  cavities.  The  reaction  is  much 
g-reater  in  cases  where  tubercle  exists  than  in  non-tuberculous 
cases ;  so  much  so  is  this  the  case  that  the  injection  of  an  at- 
tenuated solution  may  be  looked  upon  as  a  fairly  trustworthy 
g-uide  in  the  diag-nosis  of  commencing-  cases  of  phthisis,  where 
ph^^sical  sig-ns  are  incapable  of  detection.  With  strong-  doses, 
a  reaction  msbj  be  obtained  in  the  healthy  untuberculous  sub- 
ject. (Even  this  is  still  doubtful,  as  our  evidence  on  this  point 
was  Professor  Koch's  injection  of  himself;  but  lately"  it  has 
been  stated  that  he  has  unhappilj^  become  the  subject  of  tuber- 
cle.) The  reaction  subsides  in  less  than  twenty-four  hours, 
and  the  patient  becomes,  to  a  great  extent,  tolerant  of  future 
injections  of  the  same  strength. 

The  temperature  often  becomes  subnormal ;  and  it  may  be 
stated  that  the  higher  the  temperature  of  the  reaction  the 
lower  will  it  subsequently  fall. 

An  increase  in  the  dose  by  no  means  always  produces  an 
increased  temperature,  but  it  is  advisable  to  begin  with  the 
lowest  possible  dose,  otherwise  the  limit  of  dosage  is  soon 
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reached,  and  the  patient  becomes  tolerant.  It  does  not,  how- 
ever, follow  that,  because  the  patient  becomes  tolerant  and 
no  reaction  follows,  the  injection  ceases  to  produce  benefit, 
although  the  ph^'sicians  treating  the  cases  at  present  are 
rather  inclined  to  adopt  this  vieAv, 

The  rapidity  of  the  pulse  rises  considerably  during*  the  re- 
action, and  often  reaches  a  rate  of  130  to  140  to  the  minute, 
Dr.  Kohler,  at  the  meeting-  of  the  Medicinische  Gesellschaft, 
stating  it  had  gone  up  as  high  as  160  without  failure  of  the 
heart's  action.  Where  patients  have  previousl3^  suffered  from 
asthma,  an  attack  often  sets  in  during  the  reaction.  Other 
patients  who  had  not  previously  suffered  from  asthma  were 
troubled  with  some  dyspnoea  during  the  reaction. 

The  injection  is  well  borne  by  children  at  Professor  von 
Bergmann's  clinic;  one  child  was  injected  who  could  not  have 
been  more  than  five  j^ears  old. 

At  the  meeting  of  the  Medical  Societj"  of  the  20th  of  Novem- 
ber were  shown  two  cases  where  a  well-marked  exanthematous 
rash  appeared  over  the  front  of  the  chest,  the  legs,  and  arms, 
which  rash  lasted  about  two  days. 

In  cases  of  phthisis,  when  an  injection  is  made,  preferably 
at  about  8  a.m. — for  it  appears  that  the  earlier  in  the  morning 
the  injection  is  made  the  sooner  the  reaction  will  set  in — 
a  working  in  the  system  begins  to  take  place  within  three 
hours,  carrying  a  rise  of  temperature,  termed  the  reaction, 
accompanied  by  an  increase  in  frequency  of  the  cough,  and 
more  distress  with  the  same,  a  •feeling  of  restlessness  and 
shortness  of  breath;  at  first  the  patient  feels  undoubtedlj^ 
worse,  and  there  is  occasionally  some  slight  collapse,  which,  if 
necessary,  must  be  treated  with  the  free  administration  of 
stimulants;  in  short,  the  patient  must  be  watched.  The  in- 
tensity of  the  reaction  is  in  ratio  to  the  stage  of  the  disease; 
in  the  advanced  cases  the  reaction  is  so  great  as  to  occasion- 
all}"  produce  dangerous  sjanptoms,  and  these  cases  must  be 
treated  with  very  dilute  solutions  to  insure  perfect  safetN'. 

When  there  has  been  a  previous  elevation  of  temperature, 
what  is  called  a  "disease  fever"  (Krankeitsfieber),  the  reaction 
rise  is  marked,  and  there  then  follows  a  fall  which  includes 
Tjoth  the  reaction  temperature  and  the  disease  fever. 

The  sputum  becomes  much  more  fluid,  loses  its  yellow 
•color,  and  diminishes  in  amount,  being'  at  the  same  time  much 
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easier  to  expectorate.  The  cough  becomes  softer  and  moister. 
The  patient  begins  to  improve  in  weight.  The  bacilli  undergo 
an  early  diminution  in  numbers,  and  also  an  alteration  of  form 
when  seen  under  the  microscope,  many  slides  (which  I  was 
shown  by  the  kindness  of  Dr.  Runckwitz  at  the  Laboratory 
of  the  Charite)  exhibiting  these  changes  in  a  marked  degree. 
The  special  change  being  a  lessening  of  the  size,  a  breaking 
up  into  debris,  and  a  bending  into  a  half-moon  shape,  some 

Healtliy  bacilli. 


Fig.  2.— Tubercular  Sputum.    Before  the  injections. 


Degenerated   _ 
bacillus. 


—^  Group  of  de- 
^-  generated 
=r'  bacilli. 


Dumb-bell  form. 

Fig.  -3.— After  injections. 

Note.— The  degenerated  bacilli  are  more  difficult  to  stain  than  healthy  bacilli. 


exhibiting  a  swelling  at  either  end ;  this  is  not  only  noticed  in 
one  or  two  of  the  specimens  on  the  slide,  but  the  whole  slide 
is  in  this  condition,  a  healthy,  well-developed  bacillus  being 
difficult  to  find;  in  other  words,  the  bacilli  evidently  undergo 
a  species  of  degeneration.  Sufficient  are  probably  left,  however, 
to  form  a  fresh  nidus  of  infection  if  the  treatment  were  dis- 
continued at  this  stage,  and  it  must  be  assumed  that  it  will 
in  all  cases  be  necessarj^  to  continue  the  treatment  until  the 
sputum  is  entirely  free  from  bacilli.     The  rate  of  disappearance 
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of  the  bacilli  is  approximately  about  as  follows,  according-  to 
the  Gaffsky  table  (the  GafTsky  table  is  for  the  purpose  of  facil- 
itating- the  expression  of  the  number  of  bacilli  in  a  specimen  of 
sputum):  1st  week,  innumerable  ;  3d  week,  nine,  end  of  second 
week,  eight;  3d  week,  seven,  six,  five;  4th  week,  practically 
none.  This  from  a  case  of  well-marked  phthisis  with  intense 
cough,  profuse  expectoration,  crepitation  and  dulness  over  the 
lungs. 

The  influence  upon  the  percussion  note  is  well  marked  in 
the  cases  quoted  at  the  end  of  the  book.  In  some  cases  the 
dulness  has  been  found  much  diminished  in  area.  The  crepi- 
tations have  disappeared.  This  was  carefully  observed  in 
Cases  I.  and  II.;  in  Case  II.  there  was  dulness  down  to  second 
rib.  When  last  examined  on  November  21st,  the  dulness  had 
all  but  disappeared,  and  no  crepitations  could  be  heard,  al- 
though Dr.  Runkwitz  noted  that  a  few  were  to  be  detected. 

Upon  the  weight  the  influence  is  most  marked  in  Case  II. 
This,  on  admission,  was  only  108|  pounds,  even  allowing-  for 
possible  error  of  the  weighing  chair;  still  on  the  29th  Septem- 
ber IIG,  on  the  13th  November  12-4  pounds,  on  the  22d  Novem- 
ber 125  pounds.  (This  case  I  weighed  nn'self,  so  have  no 
doubt  as  to  the  hona  fides  of  the  increase,  although  the 
amount  seems  large. — E.  F.  G.) 

The  nig-ht  sweats  entirely  disappear  in  most  cases  after  the 
first  fortnight,  and  this  may  account  for  the  increase  in 
weight. 

The  fluid  is  a  mobile  liquid  of  deep  3'ellow  color  of  some- 
what high  refraction,  smelling  slightly  of  carbolic  acid,  tasting 
slightly  saline,  and  is  derived  from  cultures  of  the  tubercle 
bacilli.  The  strength  may  be  assumed  to  be  saturated,  which 
will  be  taken  as  represented  by  1.0.  For  injection  this  fluid 
has  been  used  in  almost  every  strength  from  0.5  upon  Profes- 
sor Koch  himself  down  to  0.001,  which  is  the  weakest  strength 
used.  The  different  strengths  used  in  different  cases  will  be 
stated  as  the  cases  are  described. 

The  original  fluid,  if  preserved  antiseptically,  does  not  un- 
dergo any  change  on  keeping.  Its  solutions,  however,  do  not 
keep  even  under  antiseptic  precaution  for  more  than  two  or 
three  weeks.  The  greater  the  dilution,  the  more  rapid  is  the 
liability  to  change. 

There  appears  to  be  a  certain  amount  of  anaemia  produced 
VIII_50 
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by  the  reactions;  a  verj^  liberal  diet,  including  about  four  or 
five  glasses  of  wine  per  diem,  being  advised.  But  the  phj^si- 
cians  of  the  Charite  set  great  value  upon  the  production, 
when  possible,  of  reaction. 

At  the  meeting  of  medical  society,  iSTov.  21st,  were  shown 
certain  cases  of  surgical  wounds  which  had  been  injected.  In 
these  cases  there  being  no  tuberculosis,  no  reaction  ensued,  nor 
did  the  scars  or  wounds  show  any  alteration.  One  case  shoAvn 
of  a  man  with  a  very  bad  burn  of  the  right  arm  with  a  gran- 
ulating surface,  in  the  centre.  An  injection  of  0.5  solution  was 
made,  giving  rise  to  considerable  reaction,  but  the  wound  in 
the  arm  showed  no  alteration. 

In  the  case  of  a  lad  shown,  a  most  interesting  fact  was 
noticed  b^-  Dr.  Kohler.  The  lad  had  a  skin  eruption  which 
was  presumed  to  be  tuberculous;  an  injection  was  made,  good 
reaction  ensued,  a  scrofulous  gland  beneath  the  neck  showed 
local  reaction,  but  the  skin  eruption  showed  no  change.  There- 
fore the  skin  eruption  was  presumed  to  be  syphilitic.  In  an- 
other case,  one  of  lupus,  after  injection,  local  reaction  was  ap- 
parent at  the  seat  of  the  lupus,  but  no  local  reaction  was 
visible  at  an  enlarged  gland  in  the  groin. 

These  cases  show  the  value  of  the  injection  as  a  means  of 
differential  surgical  diagnosis,  for  though  the  injection  may  in 
non-tuberculous  individuals  produce  general  symptoms,  yet  it 
behaves  with  indifference  to  non -tuberculous  wounds  and  en- 
largements. In  the  tuberculous  enlargements  the  local  re- 
action is  never  absent  (Kohler). 

Next,  with  regard  to  patients  suffering  from  tuberculous 
affections. 

First,  with  regard  to  its  effects  upon  lupus.  In  cases  in- 
jected with  a  one-per-cent  solution,  after  about  three  hours, 
the  general  reaction  would  become  manifest,  first  a  rigor,  then 
the  usual  rise  of  temperature  accompanying  the  reaction.  Cer- 
tain general  symptoms  are  also  apparent:  loss  of  appetite, 
furred  tongue,  headache,  pains  in  the  back  and  stomach,  diar- 
rhoea. 

Concerning  Local  Reaction. 

In  lupus  the  first  effect  is  to  produce  within  three  hours  a 
feeling  of  burning  tightness  and  heat  over  the  face  and  nose 
of  the  affected  patient,  at  the  same  time  as  the  commence- 
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ment  of  the  rigor  the  nose  becomes  noticeably  reddened.  In 
six  hours  the  swelling  and  redness  reach  their  highest  point. 
The  redness  and  swelling  are  not  confined  to  the  affected  part, 
but  implicate  the  skin  for  some  distance  around;  at  about 
the  same  time  an  ample  exudation  of  a  3'ellow  fluid  similar  to 
that  found  upon  an  eczematous  surface,  which  dries  into  crusts 
upon  the  surface.  The  exudation  continues  for  about  forty- 
eight  hours.  After  two  da3's  the  redness  and  swelhng  begin 
to  subside,  and  after  five  da^'S  are  only  apparent  upon  the 
affected  part,  and  even  this  becomes  considerably  paler  during 
the  following  three  weeks ;  five  days  after  the  injection  the 
scales  begin  to  dry  up  and  fall  off.  On  the  ninth  day  they 
allowed  themselves  to  be  taken  freely  off  their  basis.  The 
affected  part  now  appears  quite  shrunken,  red,  and  shinj^,  just 
as  those  parts  of  a  lupous  patch  appear  which  have  been 
treated  with  a  Volkmann's  spoon.  After  a  certain  number  of 
days  the  swelling  of  the  nose  subsides,  and  the  organ  regains 
its  natural  shape  and  outline;  however,  a  number  of  small 
tuberculous  spots  remain,  most  of  them  about  the  size  of  a  pin- 
head,  forming  a  soft  red  prominence  whose  centre  often  car- 
ries a  small  scale.  These  spots,  in  the  case  under  observation, 
increased  considerably''  in  size  before  the  day  of  the  second  in- 
jection. The  second  injection  was  made  twenty-seven  days  after 
the  first,  and  repeated  three  times  at  intervals  of  two  days. 
After  each  injection  redness,  swelling-,  and  exudation  took 
place,  although  not  to  the  same  intensit}'  as  the  first  time. 
At  the  time  when  the  patient  was  shown,  the  swelling-  and 
scaling  had  still  not  completely  finished.  In  one  case  exhib- 
,ited,  some  tubercles  imbedded  deeply-  in  the  skin  had  so  far 
resisted  the  treatment,  and  Dr.  Kohler  gave  as  his  opinion 
that  this  resistance  was  due  to  the  thickness  of  the  elastic 
tissue  of  this  part  of  the  skin  preventing  the  outlet  of  the  exu- 
dation to  the  surface,  and  thought  it  highly  probable  that 
absorption  of  the  masses  would  take  place.  The  only  example 
shown  in  which  an  absolute  complete  cure  had  been  estab- 
lished was  one,  a  woman,  in  whose  case  Volkmann's  spoon 
had  been  freely  applied  before  injection.  This  rather  spoilt 
the  scientific  value  of  the  evidence  it  supplied.  In  a  case  of 
enlarged  tuberculous  glands,  after  injection,  swelling  and  pain 
took  place  at  the  seat  of  enlargement.  At  the  same  time  all 
the  enlarged  glands  were  not  equally  affected;  some  of  the 
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g-lands  became  very  enlarged  and  painful,  others  not  nearly 
so  much,  if  at  all,  affected.  The  value  of  this  observation  is- 
apparent,  for  it  shows  that  some  glands  were  more  infiltrated 
than  others. 

In  Disease  of  the  Ankle  and  Knee  Joint. — The  joint  after 
injection  becomes  swollen,  and  the  skin  over  it  tense  and  in- 
flamed. The  swelling  and  inflammation  after  a  few  da^'s  be- 
gin to  subside,  and  the  size  of  the  joint  obviously  to  diminish, 
the  skin  being*  somewhat  wrinkled  about  the  foot.  In  the 
knee  cases  the  diminution  in  size  was  not  so  apparent,  but 
there  was  great  freedom  of  movement  in  what  had  previously 
been  a  stiff  joint. 

In  one  case  Avhere  injection  was  practised  for  enlarged 
glands  in  the  neck,  three  days  after  the  injection  an  acute  in- 
flammation of  the  cornea  set  in  with  strong  pericorneal  injec- 
tion. In  this  case  it  is  probable  that  some  tubercular  affection, 
of  the  eye  maj'  have  been  present. 

The  question  as  to  how  the  injection  would  affect  a  tuber- 
cular meningitis  is  not  altogether  devoid  of  interest. 

In  Cases  of  Enlat^ged  Glands. — A  swelling  first  takes 
place,  with  tenderness,  heat,  and  redness,  followed  by  percej)t- 
ible  diminution  in  the  size  of  the  gland. 

In  Cases  of  Joint  Disease  shown  by  Professor  von  Berg- 
inann  :  Hip  Disease. — There  is  at  first  great  pain  and  tender- 
ness about  the  joint,  the  leg  becomes  flexed  and  fixed,  where 
sinuses  are  present  leading  into  the  joint,  there  is  speedily  a 
diminution  in  the  amount  of  the  discharg'e  which  also  under- 
goes an  alteration  in  consistenc3%  becoming  thinner  and  more 
fluid.  Von  Bergmann  has  shown  four  cases  of  hip  disease  in 
which  injection  was  made;  there  are,  however,  other  cases  at 
the  Charite  Hospital.  In  one  case  Von  Bergmann  took  a 
patient  in  for  the  purpose  of  correcting  the  flexion  of  the 
knee,  and  using  passive  motion.  After  the  injection,  howeA^er, 
the  swelling  of  the  joint  gave  an  undoubted  diagnosis  of  active 
tubercular  mischief,  and  caused  an  entire  retrocession  of  the 
system  of  treatment  to  be  adopted. 

Where  fixation  of  the  hip-joint  has  existed  with  flexion, 
after  fourteen  da^^s  a  general  improvement  has  taken  place, 
with  disappearance  of  pain  and  possibility  of  freedom  of  move- 
ment. Where  abscess  of  the  joint  existed,  cases  have  been 
treated  with  opening  of  the  joint,  scraping  out  of  the  abscess 
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without  any  subsequent  formation  of  pus.  The  whole  of  the 
cases  of  hip-joint  disease  which  have  been  under  treatment 
have,  without  exeption,  improved  after  injection,  although 
many  were  cases  where  absolute  destruction  of  the  joint  had 
already  taken  place,  and  no  hope  of  complete  cure  was  possi- 
ble. Dr.  Ber^-niann  in  particular  has  dealt  especially  with  the 
cases  of  hip-joint  disease,  and  no  man  can  deny  the  extent  of 
his  success. 

Tubercular  Laryngitis. — One  case  of  tubercular  laryngitis 
under  treatment  since  November  10th.  Three  other  cases 
have  not  been  long-  enough  under  treatment  to  afford  any  use- 
ful experience. 

In  all  cases  a  considerable  swelling  of  the  larynx  has  taken 
place  shortly  after  injection. 

A  man  suffering  from  supposed  carcinoma  of  larynx  was 
injected;  in  this  case  the  larynx  showed  no  alteration  after 
injection,  again  the  value  of  injection  as  a  means  of  differential 
diagnosis  was  apparent.  The  possibility  of  suffocation  due  to 
swelling  of  the  lar^-nx  must  be  borne  in  mind  ;  at  present  no 
case  has  occurred. 

Phthisis. — In  regard  to  the  value  of  the  treatment  in  incip- 
ient lung  disease,  we  ma}'  at  first  consider  its  value  for  differ- 
ential diagnosis  as  a  means  of  deciding  whether  a  certain  case 
is  one  of  commencing  phtliisis  or  only  a  bronchial  catarrh. 
There  is  no  doubt  we  have  a  most  important  and  invaluable 
specific,  one  which  on  closer  acquaintance  appears  to  be  al- 
most infallible  in  its  indications.  As  a  means  of  treatment, 
combined  with  therapeutic  agents,  we  have  undoubtedly  an 
absolute  means  of  cure.  In  acute  phthisis  its  influence  ap- 
pears to  be  equally  valuable,  but  in  these  cases  the  tendency 
to  toleration  of  the  spepific,  and  the  liability  to  recurrence  of 
the  disease,  will  give  rise  to  greater  difficulty.  In  the  very 
advanced  cases  with  large  cavities  its  use  is  most  dangerous, 
and  cases  have  already  been  observed  where  death  has  ensued 
from  collapse  in  less  than  forty-eight  hours  of  injection  of 
the  solution.  It  is  true  these  cases  "svould  have  succumbed  to 
disease  in  a  comparatively  short  time,  and  many  patients  in 
this  condition  would  willingly  run  the  risk  of  the  treatment, 
for  with  greater  attenuation,  smaller  doses,  and  wider  precau- 
tions against  collapse,  a  hope  might  still  be  entertained  of,  if 
not  a  cure,  at  any  rate,  an  arrest  of  symptonis  for  a  time, 
perhaps. 
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It  is  curious  that  the  injection  should  in  certain  cases  bring- 
on  asthma;  possibly  this  fact  may  lead  us  to  a  better  under- 
standing- of  the  asthmatical  condition,  as  these  two  diseases 
are  seldom  met  with  in  conjunction.  In  cases  of  chronic  bron- 
chial catarrh,  the  injection  will  probably  be  found  of  no  use 
whatever,  as  this  is  a  condition  in  which  tubercle  bacillus  has 
no  share,  and  it  is  a  condition  which  is  more  frequently  mis- 
taken for  consumption  than  is  perhaps  generall^^  believed. 
The  onh"  benefit  the  injection  Avill  give  to  these  cases  will  be 
to  apprise  them  of  their  non-tuberculous  state. 

For  although  a  reaction  does  set  in  in  healthy  subjects,  it 
is  only  when  a  very  large  dose  is  used,  such  as  Professor  Koch 
used  upon  himself,  but  the  0.01  injection  appears  to  leave  no 
influence  on  the  healthy  person. 


PART  V. 

EXAMPLES. 

Actual  Cases. — All  the  cases  to  be  subsequently'  quoted 
were  personally'  seen  by  Mr.  Griin  at  Berlin.  Some  were  seen 
presented  at  the  meeting"  of  the  Berliner  Medicinische  Gesell- 
schaft  at  the  Charite  Hospital,  November  21st;*  others  at 
the  clinic  of  Professor  von  Berg-mann,  and  in  the  wards  of  the 
Augusta  Hospital;  others,  by  the  kindness  of  Drs.  Frantzel 
and  Runkwitz,  in  the  wards  of  the  Charite  Hospital.  The 
notes  of  some  of  these  cases  have  alread}'  been  published 
("  Medicinische  Wochenschrift,"  20th  November,  1890),  but  I 
think  the  cases  quoted  here  will  be  found  to  be  both  fuller  in 
history  and  detail  than  the  same  as  quoted  in  the  "  Wochen- 
schrift."  Also  b3'  grouping-  all  these  cases,  derived  from  varied 
sources,  a  better  generalization  is  to  be  obtained,  and  more 
comprehensive  view  of  the  whole  situation. 

Cases  of  Lupiis.     18  Cases. 

1.  Fraulein   K.,  34  years   old,       9.  Neal,  22  years. 

under  care  of  Dr.  Levy,     10.  Schmidt,  18  years. 

p.  1,057.  11.  Noak,  13  years.  * 

2.  Fel.  D.,  61,  Levy.  12.  Coin,  17  years. 

3.  Theip.  13.  Gottschlich,  24  years. 

4.  Thom.  14.  Friese,  31  years. 

5.  Kock,  58  years.  15.  Kling-bele,  24  years. 
G.  Gunther,  14  years.  16.  Wachter,  45  years. 

7.  Gilver,  43  years.  17.  Bellermann,  32  years. 

8.  Neumann,  22  3'ears.  18.  Weigt,  26  3'ears. 

Cases  of  Tubercular  Laryngitis. 

Kegel.  Gendrich. 

Nelske.  Aussow. 
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Cases  of  Pulmonary  Phthisis. 

1.  C.  Tischler.    ^ 

2.  S.  Rang"irer.   !  Advance  cases — 

3.  B.  Kellner.      f  Frantzel. 

4.  K.  Gluser.     J 

1.  B. 

2.  W. 

3.  W. 

4.  W. 

5.  H. 

6.  D. 

7.  B. 

8.  E. 


Cases  of  commencing-  phthisis — 
Drs.  Frantzel  and  RunkAvitz. 


Cases  of  Pidmonamj  Phthisis. — There  have  been  12  cases 
of  piihnonary  phthisis  under  the  observation  of  Drs.  Frantzel 
and  Runlxwitz  at  the  Charite  Hospital,  Berlin.  Through  the 
kindness  of  Professors  Frantzel  and  Ruiikwitz,  we  have  been 
able  to  examine  these  patients  and  collect  their  histories. 

There  is  one  of  the  name  of  Weigt,  who  has  been  under 
treatment  since  the  13th  of  September,  and  he  was  the  first 
case  treated  ;  his  temperatures  have  been  taken  four  times 
daily  from  the  13th  September  to  the  present  date,  and  these 
temperatures  will  serve  to  illustrate  ver^^  clearly  the  course 
and  effects  of  the  treatment. 

Cases  of  Tubercular  Joint  and  Bone  Disease. 

Anna  S.,  under  Dr.  Levy,  inflammation  of  humerus. 
Boyvvardt,  rheumatic  ankle  joints,  with  enlarged  cervical 

glands. 
Spichalski,  tubercular  disease  of  ankle  joint. 
Kramer,  residuum  of  knee. 
Gertrud  Fre^^er,  tubercular  hip  disease. 
Martha  Ropier,  tubercular  hip  disease. 
Anna  Wollf,  tubercular  hip  disease. 
Martha  Schultz,  tubercular  gonitis. 
Rudolf  Freitag-,  suppurating  hip  disease. 
Wilhelm  Semerau,  hip  disease. 
Max  Reising-er,  left  hip  disease. 
Herman  Schlousky,  wrist-joint  disease. 
M.  Spiegelberg,  metatarsal  disease. 
Charlotte  Voutaal,  spina  ventosa. 
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M.  Frounii,  tubercular  ankle-joint  disease. 

Wilty  Zieg-elsdorf,  coxitis. 

Tylitzki,  coxitis. 

Oskar  Schleusmer,  coxitis. 

Rudolf  Weis,  g-onitis. 

Karl  Posse,  coxitis. 

Case  I. — August  Weig-t.  Charite  Hospital,  No.  10  Warde, 
under  care  of  Professor  Dr.  Oskar  Frantzel  and  Surgeon  Dr. 
Runkwitz. 

Patient,  age  26.  Shoemaker.  September  3d,  1890.  Family- 
history  g-ood ;  no  consumption  in  familj^  Admitted  into  the 
Charite  suffering  from  severe  cough  ;  night  sweats.  Thick 
yellow  expectoration,  ^  piiit  in  24  hours.  Sputum  full  of 
bacillus  tuberculosis.  On  right  side  dulness  down  to  second 
rib.  Crepitations.  Left  lung  free.  Weight  on  admission, 
1081  lbs. 

September  2d — 


Condition. 


Temperature. 


Weight,  108  lbs.  Severe 
cough  day  and  night. 
Night  sweats.  Expec- 
toration 4  ozs.,  thick 
yellow.  Innniuerable 
bacilli  in  sputum. 


Morning,  teni- 
peratu'i'e  on 
a  d  m  i  s  s  i  o  n, 
100.4=. 

Evening  tem- 
perature, 101". 


Treatment. 


Creosote  inha- 
lations. 

Morpliia  sulph., 
g  r.  i,  t  li  r  e  e 
times  dailv. 


Date. 

Time. 

C=. 

F°. 

Injections. 

September  13 

11  p.m. 

36.8 

98.2 

Solution  injected  0.001 
at  11  a.m. 

3  p.m. 

3(3.8 

98.2 

Bacilli  innumerable. 

6  p.m. 

38.8 

101.8 

9  p.m. 

40.0 

104.0 

September  14 

7  a.m. 

37.3 

99.2 

10  a.m. 

37.5 

99.5 

1  p.m. 

37.0 

98.6 

T.  B.  8. 

3  p.m. 

37.3 

99.2 

6  p.m. 

36.8 

98.2 

9  p.m. 

37.8 

100.0 

September  15 

9  a.m. 

36.8 

98.2 

Injected  fresli  solution, 
0.002. 

lOi  a.m. 

36.6 

97.8 

2  p.m. 

89.0 

102.2    ' 

T.  B.  8. 

0  p.m. 

37.1 

98.8 

8  p.m. 

33.6 

97.8 

790 
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Date. 

Time. 

C°. 

F°. 

Injections. 

September  16. . . . 

7  a.m. 
11  a.m. 

2  p.m. 

8  p.iu. 

36.4 
37.0 
36.3 
37.3 

97.5 
98.6 
97.3 
99.0 

Fresh  injection. 
T.  B.  8. 

September  17. . . . 

7  a.m. 

36.0 

96.8 

Fresh  injection. 

T.  B.  8. 

September  18  . . . 

No  furt 

7  a.m. 

10  a.m. 

1  p.m. 

4  p.m. 

her  reac 
37.1 
36.6 
37.0 
36.4 

tion. 

98.8 
97.8 
98.6 
97.5 

Fresh  injection. 
T.  B.  8. 

September  19 

7  a.m. 
11  a.m. 

2  p.m. 

8  p.m. 

Sept.  20th. 
become  clear. 

Sept.  21st. 

Sept.  22d. 
and  so  on  till : 


Injection  of  0.002.     No  reaction.     Sputum  has 
Injection  of  0.002.     No  reaction.     Clear. 


Date. 

Time. 

c°. 

F°. 

Injections. 

September  35  . . 

6  a.m. 

36.5 

97.7 

Injection    of    solution, 
0.01.     Two  injections. 

9  a.m. 

36.3 

97.4 

3  p.m. 

37.4 

99.3 

T.  B.  7. 

3  p.m. 

37.5 

99.5 

6  p.m. 

37.3 

99.3 

9  p.m. 

37.0 

98.6 

September  26. . . 

6  a.m. 

36.7 

98.0 

Two  injections,  0.01. 

9  a.m. 

36.6 

97.8 

3  p.m. 

37.3 

99.0 

T.  B.  8. 

3  p.m. 

37.7 

99.8 

6  p.m. 

37.0 

98.6 

9  p.m. 

37.0 

98.6 

September  37 

6  a.m. 

36.8 

98.3 

Two  injections. 

9  a.m. 

36.8 

98.3 

13  noon. 

37.3 

99.3 

3  p.m. 

37.4 

99.3 

6  p.m. 

37.3 

99.0 

9  p.m. 

37.3 

99.3 

September  38. . . . 

6  a.m. 

36.5 

97.7 

No  injection. 

9  a.m. 

36.4 

97.5 

3  p.m. 

37.1 

98.8 

3  p.m. 

37.4 

99.3 

6  p.m. 

37.4 

99.3 

9  p.m. 

37.3 

99.0 
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Date. 

Time. 

C°. 

F°. 

Injections. 

September  29 

6  a.m. 

37.7 

99.8 

Two  injections. 

9  a.m. 

37.2 

99.0 

12  noon. 

37.3 

99.2 

Weight,  116|. 

3  p.m. 

•  37.5 

99.5 

6  p.m. 

37.4 

99.3 

9  p.m. 

37.0 

98.6 

September  30, . . . 

6  a.m. 

36. G 

97.8 

Xo  injection. 

9  a.m. 

36.8 

98.2 

12  noon. 

37.5 

99.5 

3  p.m. 

37.8 

100.0 

6  p.m. 

38.4 

101.2 

9  p.m. 

38.1 

100.6 

October  1 

G  a.m. 

37.7 

98.0 

Two  injections,  0.01. 

9  a.m. 

36.8 

98.2 

12  noon. 

37.4 

99.3 

3  p.m. 

37.2 

99.0 

6  p.m. 

37.3 

99.2 

9  p.m. 

37.0 

98.6 

October  2.. 

6  a.m. 

36.3. 

97.4 

No  injection. 

9  a.m. 

36.4 

97.5 

Diarrhoea. 

12  noon. 

36.6 

97.8 

3  p.m. 

37.0 

98. C 

6  p.m. 

36.5 

97.7 

8  p.m. 

37.0 

98.6 

October  3 

6  a.m. 

36.5 

97.7 

Two  injections. 

9  a.m. 

37.0 

98.6 

2  p.m. 

37.2 

99.0 

3  p.m. 

37.5 

99.5 

6  p.m. 

37.8 

100.0 

9  p.m. 

37.6 

99.7 

October  4 

6  a.m. 

36.8 

98.2 

Iso  injection. 

9  a.m. 

36.6 

97.8 

2  p.m. 

37.4 

99.3 

3  p.m. 

37.7 

99.8 

6  p.m. 

37.9 

100.2 

9  p.m. 

38.2 

100.8 

October  5 

6  a.m. 

37.2 

99.0 

Two,  0.01. 

9  a.m. 

36.9 

98.4 

12  noon. 

37.3 

99.2 

3  p.m. 

37.4 

99.3 

6  p.m. 

37.6 

99.7 

9  p.m. 

37.8 

100.0 

- 

October  6 

6  a.m. 

36.5 

97.7 

None. 

12  noon. 

37.0 

98.6 

3  p.m. 

37.3 

99.^. 

9  p.m. 

37.7 

99.8 

October  7 

6  a.m. 

36.8 

98.2 

Two,  0.01. 

9  a.m. 

36.9 

98.4 

12  noon. 

37.2 

99.0 

Weight,  116. 

3  p.m. 

37.4 

99.3 

6  p.m. 

37.9 

100.2 

9  p.m. 

37.9 

100.2 
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Date*               1 

Time. 

C°. 
86.5 

F°. 

Injections. 

October  8 

6  a.m. 

97.7 

No  injection. 

9  a.m. 

36.7 

98.0 

3  p.m. 

36.9 

98.4 

9  15.  m. 

37.5 

99.5 

October  9 

6  a.m. 

36.4 

97.5 

Two,  0.01. 

2  p.m. 

36.9 

98.4 

8  p.m. 

87.2 

99.0 

6  p.m. 

37.4 

99.3 

9  p.m. 

37.6 

99.7 

October  10 

6  a.m. 

36.2 

97.2 

None. 

9  a.m. 

36.4 

97.5 

12  noon. 

36.7 

98.0 

3  p.m. 

86.9 

98.4 

6  p.m. 

37.2 

99.0 

9  13.  m. 

37.7 

99.8 

October  11 

9  a.m. 

36.3 

97.4 

Two,  0.01.                                             ■, 

12  noon. 

36.5 

97.7 

1 

6  a.m. 

36.7 

98.0 

3  p.m. 

36.9. 

98.4 

6  p.m. 

36.9 

98.4 

9  p.m. 

36.2 

97.2 

October  12 

6  a.m. 

36.2 

97.2 

None. 

9  a.m. 

36.4 

97.5 

12  noon. 

36.8 

98.2 

3  p.m. 

37.8 

99.2 

6  p.m. 

37.8 

100.0 

9  p.m. 

37.2 

99.0 

October  13 

6  a.m. 

37.0 

98.6 

Two,  0.01. 

9  a.m. 

37.2 

99.0 

12  noon. 

37.4 

99.3 

Weight,  1201  lbs. 

3  p.m. 

37.5 

99.5 

6  p.m. 

37.7 

99.8 

9  p.m. 

37.5 

99.5 

October  14 

6  a.m. 

37.5 

99.5 

None. 

9  a.m. 

37.8 

100.0 

12  noon. 

38.4 

101.2 

3  p.m. 

38.7 

101.6 

6  p.m. 

38.5 

101.3 

9  p.m. 

38.2 

100.8 

October  15 

6  a.m. 

37.5 

99.5 

Two,  0.1. 

9  a.m. 

37  2 

99.0 

12  noon. 

37.9 

100.2 

3  p.m. 

.  38.2 

100.8 

6  p.m. 

88.1 

100.6 

9  p.m. 

38.0 

100.4 

October  16 

6  a.m. 

37.0 

98.6 

No  injection. 

9  a.m. 

37.4 

99.3 

12  noon. 

88.4 

101.2 

3  p.m. 

39.0 

102.2 

6  p.m. 

39.0 

102.2 

9  p.m. 

38.0 

100.4 
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Date. 


October  17. 


October  18. 


October  19. 


October  20. 


October  21. 


October  22. 


October  23. 


October  24. 


October  25 


October  26. 


Time. 


9  a.m. 
12  noon. 

3  p.m. 

6  p.m. 
9  p.m. 

7  a.m. 
10  a.m. 

1  p.m 

4  p.m. 

7  a.m. 
10  a.m. 
1  p.m. 
4  p.m. 
7  p.m. 

7  a.m. 
10  a.m. 
1  p.m. 
4  p.m. 
7  p.m. 

7  a.m. 
10  a.iu. 
1  p.m. 
4  p.m. 
7  p.m. 

7  a.m. 
10  a.m. 
1  p.m. 
4  p.m. 
7  p.m. 

7  a.m. 
10  a.m. 
1  p.m. 
4  p.m. 
7  p.m. 

7  a  m. 
10  a.m. 
1  p.m. 
4  p.m. 
7  p.m. 

7  a.m. 
10  a.m. 
1  p.m. 
4  p.m. 
7  p.m. 

7  a.m. 
10  a.m. 
1  p.m. 
4  p.m. 
7  p.m. 


F°. 


Injections. 


35.7 
37.0 
37.8 
37.6 
37.9 

36.8 
36.8 
38.1 
38.0 

36.9 
37.0 
37.5 
38.0 
38.5 

36.7 
37.0 
37.9 
37.8 
38.0 

36.7 
37.0 
37.2 
37.5 
37.8 

36.6 
36.8 
37.3 
36.5 
36.7 

36.4 
37.3 
37.5 
37.6 

37.8 

37.1 
37.4 
37.7 
37.8 
37.0 

36.7 
37.4 
37.6 
37.8 
38.0 

36.9 
37.0 
37.5 
37.3 
37.3 


96.3 
98.6 

100.0 
99.7 

100.2 

98.2 

98.2 

100.6 

100.4 

98.4 

98.6 

99.5 

100.4 

101.3 

98.4 

98.6 

100.2 

100.0 

100.4 

98.0 
98.6 
99.0 
99.5 
100.0 

97.8 
98.2 
99.2 
97.7 
98.0 

97.5 
99.2 
99.5 
99.7 
100.0 

98.8 
99.3 
99.8 
100.0 
98.6 

98. 0 

99.3 

99.7 

lOO.O 

100.4 

98.4 
98.6 
99.5 
99.2 
99.2 


One,  0.1. 


Xo  injection. 
Weight,  116  lbs. 


One  injection. 


No  injection. 


One  injection. 


No  injection. 


One  injection. 


None. 

Weight,  118  lbs. 


One  injection. 


No  injection. 
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Date. 

Time. 

C°. 

F°. 

Injections. 

October  27 

7  a.m. 

86.8 

98.2 

One  injection. 

10  a.m. 

37.2 

99.0 

1  p.m. 

37.5 

99.5 

4  p.m. 

37.8 

100.0 

7  p.m. 

38.3 

101.0 

October  28 

7  a.m. 

37.0 

98.6 

No  injection. 

10  a.m. 

37.1 

98.8 

1  p.m. 

37.3 

99.3 

4  p.m. 

37.6 

99.7 

7  p.m. 

37.3 

99.2 

October  29 

7  a.m.   , 

37.1 

98.8 

One  injection. 

10  a.m. 

37.3 

99.2 

1  p.m. 

38.3 

101.0 

4  p.m. 

38.2 

100.8 

7  p.m. 

38.6 

101.4 

October  30 

7  a.m. 

37.3 

99.2 

No  injection. 

10  a.m. 

37.4 

99.3 

Weight,  120  lbs. 

1  p.m. 

38.3 

101.0 

4  p.m. 

37.0 

98.6 

7  p.m. 

.. 

October  31 

7  a.m. 

37.0 

98.6 

None. 

10  a.m. 

37.1 

98.8 

1  p.m. 

38.1 

100.6 

4  p.m. 

37.9 

100.2 

7  p.m. 

37.9 

100.2 

November  1 

7  a.m. 

36.8 

98.2 

One  injection. 

10  a.m. 

37.5 

99.5 

1  p.m. 

37.7 

99.8 

4  p.m. 

37.8 

100.0 

7  p.m. 

38.3 

101.0 

November  2 

7  a.m. 

37.8 

100.0 

None. 

10  a.m. 

36.4 

97.5 

1  p.m. 

37.4 

99.3 

4  p.m. 

37.5 

99.5 

7  p.m. 

37.6 

99.7 

November  3 

7  a.m. 

36.5 

97.7 

None. 

10  a.m. 

37.2 

99.0 

1  p.m. 

37.6 

99.7 

4  p.m. 

37.3 

99.2 

• 

7  p.m. 

37.5 

99.5 

November  4 

7  a.m. 

36.7 

98.0 

One  injection. 

10  a.m. 

37.0 

98.6 

1  p.m. 

36.9 

98.4 

4  p.iu. 

37.3 

99.2 

7  iJ.m. 

37.5 

99.5 

November  5 

7  a.m. 

36.7 

98.0 

None. 

10  a.m. 

36.8 

98.2 

1  p.m. 

37.0 

98.6 

4  p.m. 

37.2 

99.0 

7  p.m. 

37.6 

99.7 
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Date. 

Time. 

C°. 

F°. 

Injections. 

November  6 

7  a.m. 

36.6 

97.8 

None. 

10  a.m. 

37.3 

99.2 

1  p.m. 

37.3 

99.0 

4  p.m. 

37.0 

98.6 

7  p.m. 

37.4 

99.3 

November  7 

7  a.m. 

36.5 

97.7 

None. 

10  a.m. 

36.6 

97.8 

1  p.m. 

37.3 

99.8 

4  p.m. 

37.0 

98.6 

7  i^.m. 

37.4 

99.3 

November  8 

7  a.m. 

37.0 

98.6 

One,  0.1 

10  a.m. 

37.1 

98.8 

1  p.m. 

37.3 

99.3 

4  p.m. 

37.3 

99.0 

7  p.m. 

37.3 

99.3 

November  9 

7  a.m. 

36.9 

98.4 

None. 

10  a.m. 

37.0 

98.6 

1  p.m. 

37.3 

99.0 

4  p.m. 

37.6 

99.7 

7  p.m. 

37.7 

99.8 

November  10 

7  a.m. 

36.9 

98.4 

None. 

10  a.m. 

37.1 

■  98.8 

1  p.m. 

37.2 

99.0 

4  p.m. 

37.0 

98.6 

7  p.m. 

37.2 

99.0 

November  11 

7  a.m. 

36.7 

98.0 

None. 

10  a.m. 

36.9 

98.4 

1  p.m. 

37.1 

98.8 

4  p.m. 

37.1 

98.8 

7  p.m. 

37.1 

98.8 

November  12 

7  a.m. 

37.0 

98.6 

One,  0.1 

10  a.m. 

36.8 

98.2 

1  p.m. 

37.3 

99.0 

4  p.m. 

37.1 

98.8 

7  p.m. 

37.3 

99.2 

November  13 

7  a.m. 

37.3 

99.0 

None. 

10  a.m. 

37.1 

98.8 

1  p.m. 

37.9 

100.3 

4  p.m. 

36.8 

98.3 

7  p.m. 

36.9 

98.4 

November  14. . . . 

7  a.m. 

36.6 

97.8 

None. 

10  a.m. 

36.5 

97.7 

Weight,  124  lbs. 

1  p.m. 

36.8 

98.3 

4  p.m. 

37.2 

99.0 

7  p.m. 

37.0 

98.6 

November  15. .  . . 

7  a.m. 

36.8 

98.3 

None. 

10  a.m. 

37.0 

98.6 

1  p.m. 

37.0 

98.6 

4  p.m. 

37.0 

98.6 

7  p.m. 

37.3 

99.3 
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Date. 

Time. 

c°. 

F°. 

Injections. 

November  16  . . 

7  a.m. 

36.8 

98.2 

None. 

10  a.m. 

37.0 

98.6 

1  p.m. 

37.3 

99.2 

4  p.m. 

36.9 

98.4 

7  p.m. 

37.4 

99.3 

November  17 

7  a.m. 

36.9 

98.4 

None. 

10  a.m. 

37.0 

98.6 

1  p.m. 

37.1 

98.8 

4  p.m. 

37.4 

99.3 

7  p.m. 

37.0 

98.6 

November  18 

7  a.m. 

36.8 

98.2 

None. 

10  a.m. 

37.3 

99.2 

1  p.m. 

37.3 

99.2 

4  p.m. 

37.2 

99.0 

7  p.m. 

37.0 

98.6 

November  19  . . . 

7  a.m. 

36.8 

98.2 

None. 

10  a.m. 

37.3 

99.3 

1  p.m. 

37.4 

99.3 

4  p.m. 

37.5 

99.5 

7  p.m. 

37.5 

99.5 

November  20 

7  a.m. 

36.9 

98.4 

None. 

10  a.m. 

37.2 

99.0 

1  p.m. 

37.5 

99.5 

T.  B.  very  scarce,  very 

4  p.m. 

37.7 

99.8 

degenerate,     much 

7  p.m. 

smaller. 

November  21 

7  a.m. 

36.7 

98.0 

Two  each  of  1  cc.  of  0.1 
sol. 

Weight,  125f. 

Another  case  reported  in  the  "Medicinische  Wochenschrift" 
very  shnilar  in  its  course  is  also  given.  It  is  not,  however, 
necessarj'  to  give  the  detailed  temperatures  of  the  other  cases, 
as  the  two  here  reported,  especially  that  of  Weigt,  wdl  serve 
to  show  very  clearly'  the  variations  in  the  temperatures  due 
to  the  treatment. 

It  will  he  noticed  under  the  cases  that  all  the  temperatures 
are  given  in  Fahrenheit.  We  thought  it  better  to  translate 
all  the  Centigrade  temperatures,  as  the  Fahrenheit  scale  is 
much  more  suggestive  to  the  English  mind  (and  persoualh', 
I,  E.  F.  G.,  prefer  the  Fahrenheit  scale,  since  the  actual  de- 
grees are  a  finer  subdivision  of  temperature  than  the  Centi- 
grade scale,  and  the  difference  conveyed  to  the  mind  is  greater 
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between  lO"^''  and  104°  Fahrenheit  than  it  is  between  39°  and 
40°  CentigTade,  the  same  dilTerence  expressed  by  the  Centi- 
grade scale) 

Pulmonary  Phthisis. 

Case  II. — A  locksmith,  aged  21  years.  Familj''  history 
good.  In  1SS9,  enlargement  of  cervical  glands.  Since  the  end 
of  Ma3'  expectoration  and  cough.  From  30th  September  to 
3d  October,  blood  in  sputum. 

General  Condition. — Fairly  nourished,  tall  man,  with  flat 
chest.  Dulness  in  front  on  the  right  side  doAvn  to  the  second 
rib.  Behind,  in  the  right  supraspinous  fossae,  dulness.  Nu- 
merous crepitations  over  the  light  lung.  'Expectoration 
colored;  contains  tubercular  bacilli  up  to  No.  6  on  the  Gaft- 
sky  table.     Left  lung  free. 


Date. 


October  3. 


October  4. 


October  5. 


October  6. 


October  7. 


October  8. 


VIII— 51 


Time. 

Temperature. 

Remarks. 

7  a.m. 

98.4 

10  a.m. 

99.0 

1  p.m. 

99.0 

4  p.m. 

99.7 

7  p.m. 

•     100.6 

7  a.m. 

100.0 

Injection  of  0.001,  9  a.m. 

10  a.m. 

98.6 

No  blood  in  expectora- 
tion. 

1  p.m. 

102.7 

T.  B.  5-6. 

4  p.m. 

99.3 

No  rigor,  no  sickness. 

7  p.m. 

100.9 

7  a.m. 

99.5 

Injection,  0.001. 

10  a.m. 

99.5 

1  p.m. 

99.1 

4  p.m. 

99.1 

7  p.m. 

101.3 

7  a.m. 

99.3 

Do. 

10  a.m. 

99.0 

1  p.m. 

99.1 

4  p.m. 

99.7 

7  p.m. 

100.9 

7  a.m. 

100.2 

Sliorht  haemoptysis. 

10  a.m. 

100.8 

No  injection. 

1  p.m. 

100.7 

4  p.m. 

102.2 

7  p.m. 

100.4 

7  a.m. 

100.8 

Injection,  none. 

10  a.m. 

100.4 

1  \).\i\. 

100.4 

4  p.m. 

100.4 
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Date. 

Time. 

Temperature. 

Remarks. 

October  9 

7  a.m. 

98.4 

No  blood  in  sputum. 

10  a.m. 

98.6 

Injection  0.01,  9  a.m. 

1  p.m. 

99.3 

4  p.m. 

103.8 

No  rigor. 

7  p.m. 

103.6 

October  10 

7  a.m. 

100.2 

Patient  feels  very  weak. 

10  a.m. 

99.0 

1  p.m. 

98.6 

4  p.m. 

97.9 

7  p.m. 

97.9 

October  11 

7  a.m. 

97.7 

Injection,  0.01. 

10  a.m. 

98.2 

1  p.m. 

98.8 

4  p.m. 

100.9 

•    7  p.m. 

100.4 

October  12 

7  a.m. 

98.8 

Injection,  0.02. 

10  a.m. 

97.5 

No  shivering,  no  rigor. 

1  p.m. 

98.0 

4  p.m. 

103.8 

7  p.iii. 

104.0 

October  13 

7  a.m. 

99.3 

10  a.m. 

99.2 

1  p.m. 

97.5 

4  p.m. 

98.0 

7  p.m. 

97.? 

October  14 

7  a.m. 

97.3 

Injection,  0.02. 

10  a.m. 

98.8 

4  p.m. 

100.2 

7  p.m. 

100.6 

October  15 

7  a.m. 

98.0 

10  a.m. 

98.4 

1  p.m. 

98.4 

T.  B.,  5. 

4  p.m. 

99.4 

7  p.m. 

101.8 

October  16 

7  a.m. 

98.4 

Injection,  0.04. 

10  a.m. 

99.0 

1  p.m. 

97.7 

4  p.m. 

98  6 

7  p.m. 

99.0 

October  17 

7  a.m. 

97.9 

10  a.m. 

98.6 

1  p.m. 

98.4 

4  p.m. 

98.8 

7  p.m. 

99.5 

October  18 

7  a.m. 

98.2 

T.  B.,  4. 

10  a.m. 

97.8 

Expectoration     in     24 

1  p.m. 

98.6 

hours,  30  ccm.  =  \  oz. 

4  p.m. 

97.7 

7  p.m. 

97.7 

1 
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Date. 

Time. 

Temperature. 

Remarks. 

October  19 

7  a.m. 

97.7 

Injection,  0.06. 

10  a.m. 

97.3 

1  p.m. 

97.5 

Tubercle     bacilli     have 

4  p.m. 

98.4 

disappeared. 

7  p.m. 

99.5 

=  T.  B.,  0. 

October  20 

7  a.m. 

97.7 

10  a.m. 

97.7 

1  p.m. 

99.5 

4  p.m. 

99.6 

7  p.m. 

99.7 

, 

October  21 

7  a.m. 

97.9 

Injection,  0.08. 

10  a.m. 

97.9 

1  p.m. 

98.2 

T.  B.,  0. 

4  p.m. 

99.0 

7  p.m. 

99.4 

October  22 

7  a.m. 

97.9 

Injection,  0.09. 

10  a.m. 

97.9 

1  p.m. 

99.0 

T.  B.  numerous  in  case- 

4 p.m. 

98.2 

ous  lupus. 

7  p.m. 

98.1 

October  23 

7  a.m. 

99.5 

T.  B.  same  as  yesterday. 

10  a.m. 

99.1 

1  p.m. 

98.8 

4  p.m. 

98:6 

7  p.m. 

98.4 

October  24 

7  a.m. 

97.9 

T.  B.  same  as  yesterday. 

10  a.m. 

97.9 

1  p.m. 

97.9 

4  p.m. 

97.7 

7  p.m. 

98.0 

October  25 

7  a.m. 

97.2 

Injection,  0.1. 

10  a.m. 

99.0 

1  p.m. 

97.7 

T.  B.  same. 

4  p.m. 

97.6 

7  p.m. 

98.6 

October  26 

7  a.m. 

97.9 

Injection,  none. 

10  a.m. 

97.9 

1  p.m. 

98.1 

4  p.m. 

98.6 

7  p.m. 

98.2 

October  27 

7  a.m. 

98.0 

Injection,  0.1. 

10  a.m. 

99.5 

1  p.m. 

97.7 

T.  B.  same 

4  p.m. 

98.0 

7  p.m. 

99.0 

October  28 

7  a.m. 

97.5 

Injection,  none. 

10  a.m. 

98.6 

1  p.iu. 

98.0 

T.  B.  same. 

4  p.m. 

98.4 

7  p.m. 

97.9 

8oo 
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Date. 

Time. 

Temperature. 

Remarks. 

October  29 

7  a.m. 

97.3 

Injection,  0.1. 

10  a.m. 

97.7 

1  p.m. 

98.8 

T.  B.  same. 

4  p.m. 

98.6 

7  p.m. 

99.8 

October  30 

7  a.m. 

98.8 

Injection,  none. 

10  a.m. 

98.8 

1  p.m. 

98.6 

T.  B.  very  few. 

4  p.m. 

98.6 

7  p.m. 

99.0 

October  31 

7  a.m. 

97.4 

Injection,  none. 

10  a.m. 

98.2 

1  p.m. 

98.6 

T.  B.  disappeared. 

4  p.m. 

97.9 

=  0  in  20  cc. 

7  p.m. 

98.4 

Expectoration. 

November  1 

7  a.m. 

97.5 

Injection,  0.1  cc. 

10  a.m. 

97.9 

1  p.m. 

98.3 

T.  B.  very  numerous. 

4  p.m. 

98.3 

7  p.m. 

98.4 

November  2 

7  a.m. 

98.6 

T.  B.  same. 

10  a.m. 

98.6 

1  p.m. 

98.4 

4  p.m. 

98.6 

7  p.m. 

98.6 

November  3 . . 

7  a.m. 

97.7 

10  a.m. 

97.6 

1  p.m. 

98.4 

4  p.m. 

98.6 

7  p.m. 

98.0 

November  4 

7  a.m. 

97.6 

Injection,  0.1. 

10  a.m. 

96.8 

1  p.m. 

97.7 

4  p.m. 

98.6 

7  p.m. 

98.6 

November  5 

7  a.m. 

99.0- 

No  T.B. 

10  a.m. 

98.2 

1  p.m. 

98.8 

4  p.m. 

99.0 

7  p.m. 

99.0 

November  6 

7  a.m. 

97.0 

T.B.  very  scarce  and  very 

10  a.m. 

97.7 

degenerated. 

1  p.m. 

98.4 

4  p.m. 

98.2 

7  p.m. 

98.0 

November  7 

7  a.m. 

97.7 

T.B.  disappeared. 

10  a.m. 

98.0 

Since      24th     Oct.     has 

« 

1  p.m. 

98.2 

gained  li  lbs.  weight. 

4  p.m. 

98.0 

7  p.m. 

98.2 
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Date. 

Time. 

Temperature. 

Remarks. 

November  8 

7  a.m. 

10  a.m. 

1  p.iu. 

4  p.m. 

98.0 
97.6 
98.3 
98.8 

T.B.  not  present. 
Expectoration  10  cc. 

At  the  end  of  35  days'  treatment  the  condition  of  this  case 
was  as  follows: 

The  dulness  of  the  right  side  still  noticeable.  Crepitations 
very  much  diminished,  only  to  be  detected  upon  coughing-. 
Blood  was  not  again  expectorated.  Expectoration  less,  of 
glary  transparent  consistency.  The  nig'ht  sweats  had  disap- 
peared. Tubercle  bacilli  completely  disappeared.  Had  gained 
U  lbs. 

Case  III. — Shoemaker,  20  years,  good  family  history.  Since 
Christmas,  cough  and  expectoration.  Haemoptysis  of  lengthy 
duration. 

Condition. — Weak,  small  man  with  unusual  pallor.  Right 
supraclavicular  dulness.  Left  side  dulness  to  second  rib, 
over  the  dull  areas  numerous  small  fine  crepitations.  Profuse 
expectoration.     Tubercle  bacilli  No.  6, 

After  27  daj's'  treatment  there  remained  over  both  supra- 
clavicular fossaj  slight  dulness.  The  dulness  had  completely 
disappeared  over  the  left  clavicle.  On  the  right  side  crepita- 
tions entirely  absent.  On  the  left  side  they  are  still  notice- 
able. General  condition  good.  Cough  only  at  night  and 
morning-.  Expectoration  markedly  diminished,  about  half  an 
ounce  in  the  24  hours. 

Tubercle  bacilli  quite  disappeared.  A  gain  in  weight  of 
four  pounds. 

Case  IV. — Joiner,  28  years,  hereditary  consumption. 

History. — For  four  j^ears  colored  expectoration,  debility, 
breathlessness.  Was  treated  witli  creosote  without  improve- 
ment of  symptoms. 

Present  Condition. — Small,  fairly  well-built  man.  Over 
both  apices  and  on  left  side  dulness  to  the  second  rib;  crepi- 
tation especialh"  on  left  side.  Expectoration  slimy,  purulent, 
copious:  contains  tubercle  bacilli.  No.  4,  Gaffsky. 

After  32  days'  treatment  the  condition  was  as  follows: 
At  left  apex,  crepitation;    at  right,  crepitation  only  after 
coughing;    besides  this,   dulness  over    both   supraclavicular 
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fossee.  General  condition  had  greatly  improved.  The  nig-ht 
sweats,  which  earlier  had  been  ver^^  severe,  completel3^  disap- 
peared. At  first,  loss  of  weight,  afterward  gain  of  |  lb.  Ex- 
pectoration diminished.  Tubercle  bacilli  at  one  time  entirely 
absent. 

Case  V. — Shoemaker,  42  years,  hereditary  consumption. 
In  1868,  haemoptysis,  smce  that  time  no  reappearance.  Four 
weeks  ago  suffered  with  stitch  in  side.  For  eight  days,  cough; 
since  three  days,  haemoptysis. 

Present  Condition. — Middle  size,  fairly  strong  man.  Over 
both  supraclavicular  fossa3  dulness;  behind  at  the  top  of  the 
right  scapula,  dulness  with  bronchial  breathing. 

After  thirty  daj's'  treatment  presented  following  condi- 
tions : 

Over  both  supraclavicular  fossse,  slight  dulness.  On  left 
side  at  height  of  inspiration  a  few  creptitations..  The  dulness 
and  bronchial  breathing  at  back  of  scapula  disappeared. 
Cough  onl3^  in  the  morning.  Expectoration  reduced  to  a 
minimum.  Bacilli  for  many  days  entirely  absent.  Blood  is 
no  longer  present  in  sputum.  General  condition  g'ood;  three 
and  one-third  pounds  increase  in  weight. 

Case  VI. — Plaster-of -Paris  grinder,  aged  26,  healthy  familj'- 
histor3\  Since  Christmas,  cough  and  expectoration.  Treated 
with  creosote. 

Preseiit  Condition. — Tall,  lean  man;  in  front  right  side  dul- 
ness to  second  rib,  innumerable  minute  crepitating  rales,  which 
are  also  to  be  heard  at  the  left  apex,  although  in  this  place 
there  is  no  noticeable  duhiess. 

Expectoration  ver^^  copious,  thick,  slimy,  purulent;  con- 
tained tubercular  bacilli  No.  5. 

After  fifteen  days'  treatment  very  few  crepitations;  dul- 
ness on  right  side  diminished.  General  condition  good.  Night 
sweats  seldom,  cough  only  troublesome  at  nights  and  in  the 
early  morning,  very  little  during  day.  Expectoration  had 
diminished  to  about  one-third.  Tubercular  bacilli  at  same 
time  quite  absent;  gained  four  and  one-half  pounds. 

Case  VII. — Shoemaker,  44  years,  of  healthy  family  history*. 
Summer  of  1889  left-sided  pneumonia.  Since  about  five  weeks 
breathlessness.  Expectoration  in  the  morning.  Shortl}^  be- 
fore admission,  hgemoptysis. 

Present  Condition. — Dulness  in  both  supraclavicular  fosste. 
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on  left  side  dulness  down  to  second  rib,  rales,  six  days  after 
admission  ha?nio.pt3'sis, expectoration  prettj^ copious;  contains 
tubercular  bacilli  No.  3. 

After  nineteen  days'  treatment,  there  is  still  dulness  over 
both  supraclavicular  fossae,  especiall^^  left,  over  the  left  apex 
creptitations  are  still  to  be  heard.  Expectoration  very  scant3^ 
Tubercular  bacilli  quite  disappeared.  Increase  of  weight,  one 
and  one-quarter  pounds.  Patient  discharged  at  his  own  re- 
quest. 

Case  VIII. — Saddler,  28  years  of  age,  hereditarj^  consump- 
tion. A  3'ear  ago  left-sided  inflammation;  seven  weeks  ago 
right-sided  inflammation  of  lung,  since  this  time  slight  cough, 
great  expectoration.  Shortly  before  admission  the  expectora- 
tion was  tinged  with  blood. 

Present  Condition. — Rather  weakly  man.  Right  front 
over  the  clavicle  slight  dulness,  a  few  crepitations.  Expecto- 
ration slimy,  somewhat  tinged  with  blood;  contained  tuber- 
cular bacilli  No.  3. 

After  twent^^-eight  daj^s'  treatment,  there  was  still  pres- 
ent over  the  clavicle  on  right  side  diminished  percussion  note. 
Crepitations  absent.  Cough  only  mornings.  Expectoration 
very  sparse ;   in  twenty-four  hours  less  than  half  an  ounce. 

Case  IX. — Tubercular  bacilli  almost  entirely  absent.  Night 
sweats  still  present,  though  less  intense.  General  condition 
good.     Gain  of  weight,  three  pounds. 

A  resume  of  these  cases  gives  a  general  improvement.  It 
is  true  that  cases  of  phthisis  do  improve  when  taken  into  a 
hospital  and  put  under  careful  treatment,  but  apart  from  the 
improvement  we  should  expect  from  the  amelioration  of  envi- 
ronment, there  is  the  absolute  diminution  in  number  of  the 
hacilli,  the  alteration  in  the  character  and  amount  of  the 
sputum,  the  cessation  of  the  night  sweats,  the  absolute  clear- 
ing up  of  the  previously  existing  dulness,  and  the  disappear- 
ance of  the  crepitations.  This  alteration  in  the  physical  con- 
dition of  the  patients  leaves  no  doubt  as  to  the  potency  of  the 
injection. 

An  interesting  fact  may  be  noticed  in  the  temperature  of 
the  reaction.  When  a  general  view  of  the  same  is  taken,  for 
Avhere  a  reaction  has  failed  to  set  in  within  the  usual  period 
during  which  the  reaction  is  effected  it  ver^-  often  becomes 


8o4  Koch's   Treatment  in   Tiibcrciilar  Disease. 

manifest  in  a  modified  degree  on  the  following-  or  even  the 
second  da3''  after  the  injection  has  been  made,  at  about  the 
same  hour  of  the  day  that  it  should  have  occurred,  this  is 
noticeable  on  following  da3^s :  5th  November  in  Case  II. ;  Ttli 
October,  Case  II.;  these  cases  show  the  retarded  reaction.  In 
case  of  Weigt,  4th  October,  30th  September,  28th  September. 
The  rise  in  temperature  appearing  to  take  place  in  the  form 
of  waves. 

So  far  the  deaths  have  not  been  very  carefully  reported, 
but  the  following  case  will  serve  to  show  how  fatal  results 
may  occur;  the  details  were  very  much  as  follows:  The 
patient,  an  advanced  case  of  phthisis  with  cavities,  was  taken 
in  with  a  temperature  of  about  102°.  Injection  was  made,  the 
temperature  went  up  over  106°,  and  was  followed  by  a  fall 
to  95°,  when  fatal  collapse  set  in,  and  the  patient  died.  Owing 
to  an  unfortunate  accident  no  post-mortem  examination  was 
made  upon  this  case. 

The  other  cases  of  advanced  phthisis  were  not  reported  in 
full. 

Lupus. 

We  will  now  report  one  case  of  lupus  in  extenso,  the  action 
of  the  injection  upon  surgical  cases  being  so  simple  as  com- 
pared with  the  changes  in  the  lung  cases  that  we  do  not  con- 
sider it  necessarj^  to  burden  a  small  work  of  this  character 
with  unnecessary^  repetition.  This  case  is  taken  from  a  pub- 
lished report  by  Drs.  Kohler  and  Westphal.  The  case  was 
exhibited  both  at  the  hospital  and  at  the  meeting  of  the  Medi- 
cal Society  of  Berlin. 

Max  Theiss,  merchant,  age  28  years,  who  had  been  under 
treatment  at  the  Charite  for  lupus  of  the  nose,  upper  lip,  chin, 
and  cheeks,  was  first  troubled  six  j^ears  with  a  tubercular  and 
pustular  eruption  on  the  upper  lip,  which  upon  surgical  treat- 
ment Avas  apparently  relieved.  After  six  months  the  eruption 
appeared  again  at  the  same  place,  also  upon  the  nose.  Not- 
withstanding continued  treatment  the  process  continued  to 
increase  upon  the  nose.  By  its  increase  the  whole  nose,  with 
the  exception  of  the  bridge,  had  undergone  lupous  degenera- 
tion.    The  alee  of  the  nose  partly  destroyed  on  both  cheeks. 
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and  beneath  the  chm  were  lupous  spots  about  the  size  of  a 
sixpence. 

On  the  28th  November,  1889,  also  on  the  ISth  April,  17th 
June,  9th  July,  and  18th  August  of  this  year,  the  tubercles  and 
infiltrated  spots  v.ere  cauterized,  and  afterward  treated  with 
balsam  of  Peru. 

On  the  10th  of  October,  1890,  the  mischief  was  in  a  very 
active  state,  the  infiltration  encroaching-  upon  the  septum, 
spots  were  present  beneath  the  skin  and  upon  the  left  side  of 
the  mouth. 

On  the  l'2th  October,  10 :45  a.m.,  an  injection  of  1  c.c.  of  one- 
per-cent  solution  was  made  in  the  usual  place.  At  1  p.m.  a 
feeling-  of  heat,  burning,  and  swelling-  of  the  face,  followed 
immediately  \)X  ^ngors,  the  nose  being-  at  the  same  time  in- 
jected and  swollen.  At  4:30  P.M.  the  whole  face  was  suf- 
fused. The  nose  and  other  affected  spots  severeh^  swollen,  of  a 
dark  red  color,  likewise  the  skin  immediately  beneath  the  e3'es. 
Upon  the  lower  half  of  the  nose,  the  middle  part  of  the  upper 
lip,  the  spots  on  the  cheeks,  and  under  the  chin  then  appeared 
a  yellow  exudation,  which  now  dried  to  a  crust.  Neck  and 
trunk  covered  with  a  scarlet  exanthema tous  rash.  Com- 
plained of  headache  and  feebleness,  loss  of  appetite,  and  furred 
tong-ue.  The  pulse,  120  to  the  minute,  full,  high,  and  fairly 
strong-.     Temperature  101°. 

On  13th  October  the  face  Avas  still  red  and  swollen,  and  the 
scab  had  formed.  Headache  and  dj^spepsia  less  marked; 
tongue  still  furred,  pulse  9G,  fairly  good.  The  exanthema  still 
present.     The  temperature  sank  to  between  100°  and  102°. 

11th  October. — The  appearance  of  the  face  the  same  as 
yesterday,  the  exudation  in  g-reatest  part  dried.  Temperature 
sank  between  98°  and  99.5°. 

15th  October. — The  congestion  of  the  face  going  off;  the 
exudation  everywhere  dried  into  a  solid  scab.  Upon  the  bridge 
of  the  nose  and  at  the  upper  parts  of  the  scab  the  skin  seemed 
to  be  somewhat  drawn  in  and  lying  in  fine  folds  parallel  to 
the  bridge  of  the  nose.     Highest  temperature,  99.0°. 

ITth  October.— The  congestion  of  the  face  has  subsided,  ex- 
cept upon  the  nose,  the  upper  lip,  and  the  cheeks,  where  it  is 
about  the  same  as  on  the  day  of  injection.  The  spots  on  the 
right  cheek  have  lost  their  scab,  with  the  exception  of  a  small 
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flake  in  the  centre;  in  isolated  spots  upon  the  nose  anci  upper 
hp  the  crusts  have -begun  to  break  off. 

18th,  19th  October. — No  perceptible  alteration.  Tempera- 
ture normal,  appetite  and  general  condition  good- 

20th  October. — Redness  and  swelling  of  the  face  the  same. 
The  scabs  upon  the  upper  part  of  the  nose  and  the  spot  on 
the  right  cheek  allow  themselves  to  be  easily  removed.  The 
bridge  and  point  of  nose  appear  smooth  and  light  red,  covered 
with  young  and  tender  scar  tissue;  on  the  upper  part  of  both 
alee,  together  with  the  edges,  are  pale  granulations.  The  red 
spot  upon  the  left  cheek,  except  a  small  spot  the  size  of  a  pin's 
head,  shiny  and  flat. 

21st  October. — The  scarring  upon  the  nose  has  made  fur- 
ther progress,  the  edges  of  the  alee  still  granulating.  The 
scab  of  the  upper  lip  separating'.  The  upper  lip  in  gTeater 
part  shiny,  and  covered  with  fine  skin. 

24th  October. — Lip  completely  covered,  the  nose  and  the 
spots  covered  with  white  specks. 

5th  November. — The  nose  in  general  of  a  pale  red  color, 
and  surrounded  at  the  sides  with  a  one  centimetre  wide  band. 
The  little  spots  upon  the  nose  were  disappearing.  The  general 
condition  so  far  was  good,  and  the  temperature  either  normal 
or  subnormal. 

7th  November, — ^1  p.m.,  injection  of  1  c.c.  one  per  cent  solu- 
tion in  usual  place;  at  4:30  goose-skin  over  the  whole  bodj-; 
pretty  severe  rigor,  the  nose  redder  than  before  the  injection; 
tongue  not  furred;  headache;  pulse  120,  high,  fairh^  strong 
tension;  at  5:30  complains  of  incontinence  and  a  feeling  of  in- 
creased tightness  in  face,  which  is  flushed.  Swell'ing  and  con- 
gestion of  the  nose  and  remaining  lupous  spots.  At  the  same 
time  red  exanthematous  eruption  upon  the  trunk.  The  shiv- 
ering lasted  half  an  hour,  and  was  followed  by  a  hot  stage. 
Temperature  at  8 :30,  104.4°. 

8th  November. — Nose,  upper  lip,  the  spots  upon  the  lips, 
cheeks,  and  under  the  chin  still  fairly  flushed  and  swollen. 
The  swelling  not  so  great  as  after  the  first  injection,  upon  nose 
and  upper  lip  again  the  yellow  exudation,  which  covered  the 
whole  of  the  red  surface,  not  nearly  so  copious  or  so  viscous. 
Upon  the  flakeless  part  of  the  lupous  nose  small  white  pus- 
tules; nasal  aperture  not  closed.  The  health}^  nose  root  very 
slightly  injected  and  free  from  scurf.     During  the  night  the 
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temperature  subsided  to  101. '2°.  The  highest  temperature  to- 
day, 102.0°.  Pulse  9G.  Headache,  depression,  etc.  Eruption 
subsiding". 

9th  November. — Face  as  yesterda3\  Urine  brown  red. 
Urine  \\'\t\\  yellow  foam,  free  from  albumin.  The  nose  and 
face  still  decidedly  redder  than  before  the  second  injection,  but 
still  paler  than  yesterday.  Scales  upon  the  upper  lip  and 
nasal  apertures.  The  spot  on  the  right  cheek,  the  one  beneath 
the  chin,  and  the  one  on  the  right  cheek  covered  with  white 
heaped-up  branny  scales. 

10th  Xovember. — Morning  temperature,  97.7° ;  9 :45  injection 
of  1  c.c.  one-per-cent  solution.  Rigor  at  12;  duration  one 
hour.  The  temperature  reached  104°  at  4  p.m.,  and  fell  by  the 
next  morning  to  97.4:°.  At  5  p.m.  there  is  no  alteration  in  ap- 
pearance of  the  face.  On  breast  and  back  a  macular  eruption. 
Xo  headache.     Pulse  120,  high  and  full. 

11th  November. — Local  condition  as  yesterday,  perhaps 
the  redness  of  face  is  less  than  yesterday;  the  scales  still  ad- 
here. Upon  the  remaining  red  parts  white  flecks.  Rash  dis- 
appeared.    To-day  the  temperature  did  not  reach  98.8°. 

12th  November. — Nose  and  face  paler  than  3'esterday. 
9:45,  injection  of  1  c.c.  one-per-cent  solution.  At  12:15  slight 
rigor  lasting  one  hour,  after  wiiich,  feeling  of  heat.  At  3 
o'clock  a  feeling  of  swelling  in  face  com  plained  of.  No  alteration 
in  appearance  of  face  at  5:30.  The  nose,  with  exception  of 
its  base,  for  a  breadth  of  three  centimetres  strongly'  swollen, 
redder  and  denser  than  yesterday  morning.  Urine  dark  red- 
brown,  free  from  albumin,  Gmelin's  test  evolved  nothing. 
Temperature  at  3  p.m.  reached  103°,  and  fell  by  next  morning 
to  97.2°,  and  has  remained  subnormal  since. 

Urine  dark  red-brown,  free  from  albumin.  Tlie  nose  and 
surroundings  paler  than  yesterday,  and  less  sAvollan.  The 
scales  remain  firm. 

14th  November. — The  redness  and  swelling  have  subsided 
still  more,  but  were  still  undoubtedly  more  marked  than  was 
the  case  previous  to  the  second  injection.  A  strong  discharge 
of  pus  was  taking  place  from  the  lupous  parts.  In  order  to 
protect  the  young  tender  skin  from  infection  by  the  pus,  a 
compress  of  permanganate  of  j)otash  was  applied  and  the  nose 
smeared  with  boracic  vaselin.  The  patient  until  now  had 
received  4  c.cm.  of  the  one-per-cent  solution,  that  would  be  0.04 
c.cm.  of  the  undiluted  preparation. 
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The  above-quoted  case  gives  a  very  g-ood  representation  of 
the  course  of  the  treatment,  and  is  a  very  typical  case.  There 
have  now  been  some  hundred  or  perhaps  more  cases  of  lupus 
treated,  in  all  which  the  course  pursued  has  been  practically 
the  same. 


Cases  of  Tubercular  Laryngitis. 

Four  cases,  under  Prof.  Berg-mann : 

(1)  Kegel,  28  years  old,  suffered  one  and  one-half  j^ears 
from  feverishness  and  coug-h,  probably  old  case  of  fibroid 
phthisis;  dulness  on  both  sides  of  the  back  down  to  angles  of 
scapulee;  in  front  in  rig-ht  side  to  second  rib;  left  down  to 
clavicle;  interarytenoid  ulceration  and  infiltration  over  the 
arytenoid  cartilages. 

Injection  of  0.01  lymph — 

T.  before  injection, 97.8° 


T. 
T. 
T. 
T. 


1  hour  after,  i.e.,  at  1  o'clock. 
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99.2° 
101.0° 
102.6° 
103.5° 


At  9  o'clock  the  neighborhood  of  the  ulceration  was  in- 
tensely swollen  and  inflamed,  as  in  acute  mflammation. 

(2)  Oendrich,  42  years;  three  years  consumptive;  feverish 
for  three  weeks;  advanced  consumption  in  both  lungs;  ulcer- 
ation and  erosion  of  left  vocal  cord. 


Injection  of  0.005  lymph. 
T.  before  injection, 
T.  after  "        at  1  o'clock, 

T.      "  "        at  5       " 

T.      "  "        at  7       " 

T.      "  "        at  9       " 


98°  F. 
99.5°  F. 
99.7°  F. 
99.8°  F. 
102.0°  F. 


Intense  congestion  in  neighborhood  of  ulcer;  left  vocal 
cord  much  swollen. 

(3)  Nelske,  27  years ;  three  years  consumptive.  Both 
apices  infiltrated,  reaching  at  back  as  low  as  spine  of  scapula, 
in  front  down  to  clavicle.  Diffused  submucous  laryngitis. 
Epiglottis,  ana  ary-epiglottic  folds  strongly  infiltrated.  Ulcer- 
ation of  both  vocal  cords. 


ijectioii  of  0.005  Impli. 

T.  before 

injection,    . 

T.  after 

at  1 

T.      •• 

"        at  3 

rp          a 

"        at  5 

rn          li 

at  7 

rp          a 

"        at  9 
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98.6°  F. 
o'clock,  .         .       99.5°  F. 

100.4°  F. 
104.0°  F. 
105.6°  F. 
103.8°  F. 

Epiglottis  rather  more  swollen ;  laryng-eal  mucous  mem- 
"brane  pale  throughout  and  unaltered. 

(4)  This  case  had  been  already'  for  some  little  time  under 
treatment. 

Wussow,  31  years,  nearly  two  years  consumptive.  Hardly 
appreciable  apical  aftliction.  Slight  ulceration,  and  polypoid 
growth  in  the  anterior  angle  of  the  glottis,  and  on  the  borders 
of  the  epiglottis. 

Injection  of  0.2  c.c.  one-per-cent  solution  —  0.002  on  Novem- 
ber 10th,  1890— 

T.  before  injection, 98.0°  F. 

T.  highest  arrived  after  injection,  .        .     104.2°  F. 
November  11th — 

Slow  subsidence  of  temperature. 
November  12th — 

Injection  0.02  lymph. 

T.  rose  to 100.8°  F. 

November  13  th— 

Normal  temperature.     Patient  during  the  night  expecto- 
rated a  slough  derived  from  the  larjnix.     Microscopic  exami- 
Tiation  revealed  the  giant  cells  found  in  tuberculosis. 
November  14th — 
Injection  of  0.03  lymph. 

Evening  temperature,       ....     101.2°  F. 
November  15  th — 
Temperature  normal. 

November  16tli — 

Injection  of  0.04  lymph. 

Evening  temperature,       ....     101.6°  F. 

A  case  of  carcinoma  of  the  larynx  was  injected  with  0.01 
lymph;  therefore,  more  than  twice  as  strong  a  solution  as  the 
patients  Gendrich  and  Nelske  were  subjected  to.     No  fever; 
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generally  health  undisturbed.  Temperature  did  not  rise  above 
97.8°  F.  {Note. — It  appears  that  the  averag-e  normal  temper- 
ature in  Grermany  is  somewhat  lower  than  in  England. — E.  F. 
Griin.) 

This  last  shows  the  value  of  the  injection  as  a  means  of 
differential  diag-nosis,  say,  between  tuberculous  disease  of 
larynx  on  one  hand,  and  syphilitic  or  cancellous  on  the  other. 

It  would  be  impossible  to  describe  all  the  foreg-oing  21 
cases,  which  are  at  present  under  treatment,  within  the  com- 
pass of  this  small  work.  Therefore,  we  select  a  few  of  the 
most  typical,  as  follows : 

No.  1. — Anna  T.,  33  j^ears,  under  treatment  of  Dr.  William 
Levy.  Has  suffered  since  her  fourteenth  year  with  bone  ab- 
scesses (osteomj^elitis).  After  one  of  these  abscesses  in  the 
neighborhood  of  the  shoulder- joint,  for  a  long-  time  there  re- 
mained a  fistula,  froin  the  margin  of  which  lupus  developed, 
and  in  the  course  of  three  years  this  latter  spread  over  the 
whole  of  the  left  arm,  over  the  front  and  back  of  the  neck,  and 
over  the  greater  portion  of  both  cheeks,  a  really  terrible  case. 
On  reception  of  the  patient  at  the  hospital  the  left  arm  was 
intensely  swollen,  the  skin  in  the  bend  of  the  elbow  was  alone 
unaltered;  the  rest  showed  by  its  serpiginous  scars  evidence 
of  severe  pre-existent  lupus.  There  was  no  elevation  of  tem- 
perature. On  October  8th,  at  10  o'clock,  one  per  cent  of  the 
solution  was  injected.  After  a  few  hours,  preceded  b}^  a  rig-or,, 
an  elevation  of  temperature  occurred,  which  at  3  o'clock  had 
reached  105.3°  F.,  the  patient  being*  insensible  and  delirious.  Co- 
incident with  the  rise  of  temperature  the  arm  and  afflicted, 
portion  of  the  skin  became  intensely  swollen,  till  the  left  arm 
had  reached  a  considerable  circumference,  the  hand  being* 
oedematous.  The  scars  were  little  altered,  but  where  even  the 
smallest  lupus  tubercles  were  visible  these  were  surrounded 
by  a  broad,  dark  red  zone,  and  throug^h  these  dark  red  spots 
it  was  easily  possible  to  discover  where  tuberculous  matter 
still  existed.  Still  more  chang-ed  were  the  tubercles  on  the 
forearm  and  the  back  of  the  hand ;  they  were  intensely  swollen 
and  of  a  dark  blue  color.  An  incision  into  these  latter  showed 
that  the  lupus  growth  extended  throug-h  the  entire  thickness 
of  the  skin,  and  had  an  appearance  of  dried  blood-clots.     The 
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arm  ^vas  suspended  in  a  Yalckmann's  splint.  The  eruptions 
on  the  arm,  hand,  and  face  quickly  dried  up,  and  were  soon 
covered  with  the  '*  Brandschorfen  "  (sloug-h  produced  b}'  actual 
cautery)  appearance,  as  if  they  had  been  cauterized.  The 
slough  came  away  after  eight  days.  The  patient  remained 
from  now  on  feverless,  and  it  was  hoped  that  healing  would 
ensue  from  this  one  injection. 

On  the  -^Tth  October,  at  10  a.m.,  another  injection  was 
made.  The  consequences  were  not  so  intense,  but  still  very 
severe.  The  temperature  again  rose  to  104°  F.,  with  delirium, 
the  lupus  tissue  swelled  up,  and  the  scars  in  the  places  also 
became  swollen  and  congested;  this  time,  how^ever,  no  necrosis 
took  place.  On  the  5th  and  6th  of  November  injections  were 
ag-ain  ]uade;  the  temperature  rose  to  105.8°  F.;  next  time  it 
rose  to  105.0°  F.,  but  the  swelling  was  much  less.  The  injec- 
tions will  be  repeated  at  short  intervals,  i.e.,  ever}'  other  day, 
and  as  soon  as  the  patient  no  longer  reacts  to  0.1  lymph,  the 
strength  will  be  gradually  increased  to  1.0  or  the  saturated. 
At  the  time  of  writing  the  patient  remains  in  about  the  same 
condition  as  after  injection  No.  2. 

Xo.  -2.— Willy  Siegelsdorf,  3  years  old;  left-sided  hip  dis- 
ease existent  already  some  weeks;  slight  abduction  and  flexion. 

I.  Injected  lymph  0.001,  6th  November. 

T.  before  injection, 98.8°  F. 

T.  highest  after  injection,       .         .        .     101.0°  F. 
T.  became  normal,  7th  November. 

II.  Injected  lymph  0.001,  8th  November. 
T.  highest  after  injection,       .        .        .     100.8°  F. 
T.  became  normal,  9tk  November. 

III.  Injected  lymph  0.001,  10th  November. 
T.  highest  after  injection,       .         .        .     103.6°  F. 
T.  became  normal,  11th  November. 

IV.  Injection  same,  12th. 

T.  highest, 102.4°  F. 

T.  normal  on  13th. 

V.  Injection  same,  on  14th. 

T.  highest, 101.2°  F. 

T.  normal  on  15th  and  16th. 

Xotes  .—General    improvement.     At    present    time   onh' 
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slig'ht  impairment  of  movement.  Leg-  can  be  completely 
straightened. 

No.  3. — Tylizki,  2\  3'ears  old.  Right  hip  disease,  eight 
weeks.  Severe  adduction,  flexion,  and  swelling.  Five  injec- 
tions were  made  as  in  foregoing  case,  the  temperature  each 
time  returning  to  normal,  and  the  highest  temperature  heing 
105.2°  F. 

Notes  : — General  reduction  of  swelling  and  pain;  both  re- 
main in  modified  amount.  Condition  of  limb  unaltered.  Prob- 
ably'' separation  of  epiphysis. 

No.  A. — Oscar  Schleusmer,  6  years  old,  one  and  one-half 
years  right  hip  disease.  Intense  flexion;  adduction;  luxation; 
large  abscess  under  gluteal  muscle ;  five  injections  of  0.002 
lymph  usual  effects.     Highest  temperature,  103.6°. 

Notes  : — Very  slight  improvement.  (Not  more  than  might 
be  accounted  for  by  the  rest  in  bed. — E.  F.  G.) 

No.  5. — Tubercular  gonitis  with  abscess,  one  year's  dura- 
tion, age  23.  Four  injections;  severe  reaction;  temperature 
rising  to  over  105°  after  each  injection. 

Notes : — Knee  showed  after  each  injection  an  increase  of 
pain  and  swelling,  which  quickly  disappeared  and  left  slight 
improvement.  The  knee  is  now  much  less  swollen  than  at  the 
commencement  of  the  treatment,  but  still  painful,  and  the 
abscess  remains. 

Case  of  Ankle-Joint  Disease  under  Drs.  Kohler  and 
Westphal. 

The  18-year-old  Leonadia  Spichalski  has  presented  herself 
at  this  department  since  the  28th  Ma;y,  1890,  concerning  an  in- 
flammation of  the  right  ankle-joint,  which  commenced  without 
obvious  reason  about  December  of  the  previous  year,  and  which 
had  continued  with  occasional  remissions.  The  joint  on  ad- 
mission was  considerably  swollen,  so  that  the  malleoli  were 
not  so  prominent  as  in  the  other  foot.  Passive  movement  was 
intensely  painful.  The  only  treatment  adopted  was  to  inclose 
the  foot  in  plaster-of-Paris. 

On  the  11th  October  around  the  malleoli  and  over  the 
ankle-joint  the  foot  was  extensively  swollen.  The  swelling 
was  most  marked  on  the  inner  side  of  the  tendo  Achillis.  The 
skin  of  normal  color  and  not  oedematous  below  the  inner  mal- 
eoli.     Fluctuation  and  bluish  discoloration  of  the  skin  which 
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had  earlier  been  more  or  less  existent.  Active  movement  of 
the  foot  greatly  restricted.  The  attempt'  to  perform  passive 
movement  produced  great  pain.  Circumference  of  the  foot 
across  the  ankle  and  around  the  heel  10.8  inches.  Diagnosis, 
tubercular  ankle-joint  disease. 

Case. — Leonadia  Spichalski. 


Date. 

Time. 

Temperature. 

Remarks. 

October  11 

10:80 

98^6 

Injection  1  c.c,  one-per- 

and 

cent     solution.      Foot 

11  a.m. 

inflamed  and  tender. 

2  p.m. 

99.3 

Circumference    of     foot 

4  p.m. 

102.0 

7  p.m.  10.92  inches. 

7  p.m. 

103.8 

October  12 

7  a.m. 

100.4 

Injection  of  0.2  c.cm. 

10  a.m. 

99.5 

Swelling  of  foot. 

1  p.m. 

99.5 

4  p.m. 

101.4 

7  p.m. 

102.0 

October  13 

7  a.m. 

99.5 

Injection  of  0.2  c.cm. 

10  a.m. 

100.2 

1  p.m. 

99.2 

4  p.m. 

99.7 

7  p.m. 

99.0 

October  14 

7  a.m. 

99.0 

Injection  of  0.3  c.cm. 

10  a.m. 

98.8 

1  p.m. 

98.6 

4  p.m. 

100.4 

7  p.m. 

104.4 

October  15 

7  a.m. 

97.0 

10  a.m. 

96.8 

1  p.m. 

98.4 

4  p.m. 

97.5 

7  p.m. 

97.2 

October  16 

7  a.m. 

98.6 

Injection  of  0.3  c.cm. 

10  a.m. 

98.0 

1  p.m. 

97.6 

4  p.m. 

101.3 

7  p.m. 

104.2 

October  17 

7  a.m. 

98.6 

10  a.m. 

97.9 

1  p.m. 

97.7 

4  p.m. 

97.4 

7  p.m. 

October  18 

7  a.m. 

97.4 

Injection  of  0.04  c.cm. 

10  a.m. 

98  8 

1  p.m. 

99.0 

4  p.m. 

104.0 

7  p.m. 

103  8 

7  p.m. 

98.2 

VIII— 52 
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Date. 

Time. 

Temperature. 

Remarks. 

October  19 

■■        [ 

Temperature 
remained  at 

October  20 

..        ) 

97.7 

October  21 

7  a.m. 

97.5 

Injection  of  0.05  c.c. 

10  a.m. 

97.2 

4  p.m. 

103.8 

8  p.m. 

104.4 

October  22 

7  a.m. 

98.6 

10  a.m. 

97.2 

1  p.m. 

98.4 

4  p.m. 

98.6 

7  p.m. 

98.4 

October  23 

7  a.m. 

98.0 

Injection  of  0.5  c.c. 

10  a.m. 

99.3 

1  p.m. 

98.  G 

4  p.m. 

101.3 

7  p.m. 

102.0 

October  24 

7  a.m. 

97.5 

10  a.m. 

97.6 

1  p.m. 

97.8 

4  p.m. 

97.8 

7  \y.\\\. 

98.0 

October  25 

7  a.m. 

97.2 

Injection  0.5  c.c. 

10  a.m. 

97.2 

1  p.m. 

97.7 

4  p.m. 

99.8 

7  p.m. 

100.2 

October  26 

7  a.m. 

97.2 

10  a.m. 

96.8 

1  p.m. 

98.6 

4  p.m. 

98.6 

7  p.m. 

98  4 

October  27 

7  a.m. 

98.2 

Injection  0.6 c.c. 

10  a.m. 

98.4 

8th  Nov.  0.1." 

1  p.m. 

98.6 

11th  Nov.  0.2. 

4  p.m. 

99.0 

13th  Nov.  1.0. 

7  p.m. 

99.5 

October  28 

7  a.m. 

98.6 

10  a.m. 

100.4 

1  p.jn. 

101.2 

4  p.m. 

100.6 

/ 

7  p.m. 

1^100.4 

After  this  time,  temper- 
ature subnormal  and 
imperfectly  recorded. 

November  13 

Injection  1.0  c.c. 

7  a.m. 

97^7 

10a.m. 

06.9 

1  p.m. 

99 . 5 

4  p.xu. 

102.0 
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This  case,  which  shows  the  variations  of  temperature  very 
well,  and  also  underwent  considerable  local  reaction,  did  not, 
however,  as  long-  as  the  observation  has  so  far  been  possible, 
show  any  very  great  improvement,  although  certainly  the 
total  swelling  of  the  foot  was  slightly  diminished,  but  the  fluc- 
tuation and  pain  were  still  present,  also  the  fixation  of  the 
joint  was  unaltered,  so  that  this  case  cannot  be  considered  an 
example  of  curative  treatment. 

Tubercular  Gland  Cases. 

10th  November. — 10:20,  injection  of  i  c.c.  of  one-per-cent 
solution.  Temperature  before  injection,  98.2°.  Temperature, 
9  P.M.,  105°. 

12th  November. — 10:35,  injection  of  1  c.c.  of  one-per-cent 
solution.  Temperature  before  injection,  99°.  Temperature, 
9  P.M.,  103.8°.     Next  morning  temperature  normal. 

1-lth  November. — 10:20,  injection  of  1  c.c.  of  one-per-cent 
solution.     Temperature,  99.2°.     3  p.m.,  101.8°.     9  p.m.,  97.8°. 

After  the  first  injection  the  glands  became  very  painful, 
and  one  gland  was  slightly,  though  distinctlj^,  enlarged.  After- 
ward the  swelling  subsided.  At  present  date,  November  20th, 
the  glands  are  all  distinctly  smaller  than  at  the  commence- 
ment of  the  treatment. 

The  first  injection  produced  a  bright  red  papular  exanthema 
of  the  neck,  shoulders,  upper  part  of  chest,  and  back,  which 
reappeared  after  each  injection. 

Tubercular  Gland  Enlargement. 

Three  cases  given : 

1.  Anna  Genkow,  13  years  old. 

2.  Frieda  Sander,  7  3'ears. 

3.  Anna  Harmuth,  21  years. 

Case  I. — Has  suffered  three  years  with  enlarged  cervical 
glands,  which  very  gradually  swelled  to  the  size  of  a  walnut, 
and  now  form  a  mass  as  large  as  the  fist,  in  the  submaxillary, 
and  lateral  cervical  region.  Temperature  before  injection, 
99.2°;  after  injection,  evening  temperature  104.4°.  The  glands 
were  greatlj^  enlarged.     Still  under  observation. 
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Case  II. — Frieda  Sander,  undoubted  scrofulous  diathesis, 
blepharitis  (an  eczema  of  the  margin  of  the  lids)^  photophobia, 
scrofulous  rhinitis,  and  eczema  narium,  Ij'mphadenitis  of  cer- 
vical g-lands.  Nothing-  perceptible  in  lungs.  Injection  of  0.2 
c.cm.  of  one-per-cent  solution. 

Case  III. — Anna  Harmuth,  21  years,  autemic  tailoress,  for 
two  years  swollen  glands  over  the  collar-bone,  a  number  of 
swollen  cervical  glands  at  the  hinder  margin  of  the  sterno- 
mastoid  and  angle  of  the  jaw  on  both  sides;  the  largest  gland 
was  of  the  size  of  a  hen's  ^^^. 

6th  November. — 10:30  a.m.,  injection  of  one-per-cent  solu- 
tion.    Temperature  98.8°;  evening,  104.4°. 

7  th  November. — Temperature  normal. 

8th  November.— 1:20  p.m.,  injection  of  1  c.c.  one-per-cent 
solution.  Temperature  before  injection,  98.8°.  After  injec- 
tion, 104.6°.     Next  morning,  99.5°. 

Anna  Gutsclimidt. — Twenty-one  years.  (This  case  was 
exhibited  at  the  Medical  Societ}^  by  Dr.  Kohler.)  Patient  pre- 
sented herself  on  the  24th  September,  1890,  with  a  lymphatic 
swelling  under  right  lower  jaw.  Glands  were  extirpated  on 
the  27th  September.  Wound  healed  in  fourteen  days.  She 
had  on  the  neck  marks  of  former  l^anphatic  abscesses.  Her 
condition  on  the  day  of  first  injection  was  as  follows:  Left 
side  of  neck,  several  xery  larg'e  scars,  extending  from  beneath 
right  ear  forward.  On  October  23d,  1  c.c.  of  one-per-cent 
solution  was  injected,  9  a.m.;  at  4  p.m.  rigor  took  place,  and 
immediately  afterward  headache,  backache,  and  pains  in  the 
joints.  By  evening,  scars,  with  exception  of  the  last  one 
formed,  were  inflamed  and  swollen.  On  the  back  there  was  a 
red  papular  rash;  temperature  rose  to  103°.  The  congestion 
of  the  cicatrices  subsided  during'  the  course  of  following  day. 
On  the  29th  they  had  assumed  their  original  condition.  Be- 
fore, on  the  26th,  a  severe  pericorneal  inflammation  of  the 
right  eye  took  place,  and  on  the  27th  a  small  central  opacity 
of  the  cornea  was  observed,  and  a  small  ulcer  in  the  inner  and 
lower  divisions  of  the  cornea.  Under  treatment  with  atropine 
the  condition  improved  until  the  10th  of  November,  when,  after 
the  eighth  injection,  a  sudden  and  complete  coloration  of  the 
conjunctiva  took  place.  This  injection  of  the  8th  of  November, 
which  was  made  at  4:30  p.m.,  was  followed  late  in  the  evening 
by  a  rigor,  and  an  elevation  of  temperature,  which  reached  its 
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maximum,  102°,  on  the  following-  morning-  at  10  o'clock,  and 
g-raduaily  fell,  till,  on  November  11th,  it  was  subnormal.  On 
the  9 til  November  the  scars,  with  the  exception  of  those 
under  the  right  lower  jaw,  were  g-reatly  swollen,  red,  and  pain- 
ful. On  the  12th  November  the  swelling-  had  subsided.  On  the 
13th,  at  10:45  a.m.,  another  injection  1  c.c.  one-per-cent  solution 
was  made;  at  1:4:5  p.m.  a  rig-or;  second  rigor  at  3:15  p.m.,  and 
intense  stomach-ache;  at  5:15  p.m.  the  tongue  became  coated 
with  a  thick  gray  fur;  loss  of  appetite,  pains  in  back  and  joints 
ensued;  pulse  144°,  soft  and  small.  Scars  on  neck  verj'  much 
swollen  and  inflamed,  except  those  under  right  loAver  jaw; 
pains  in  the  larynx,  incessant  cough,  with  foamj^  slimy  expec- 
toration, inflammation  and  swelling-  in  the  tonsils  and  the 
pharynx.  Temperature  at  7  p.m.  104°.  Subsided  \iy  next 
morning.  On  the  14th  November  the  above  s3'mptoms  con- 
tinued, but  not  so  intense.  The  corneal  ulcerations  remained 
about  the  same. 


PAET  YL 

RESUME  AND   REMARKS. 

With  regard  to  the  histories  of  the  cases,  notwithstanding- 
the  credit  due  to  the  German  physicians  in  the  carrying  out 
of  Koch's  treatment,  their  histories  of  the  cases  leave  much 
to  be  desired  from  the  standpoint  of  an  English  clinical  clerk, 
especially  in  the  physical  signs  recorded,  which  are  unfortu- 
nately very  sparse  in  the  Charite  records.  Again,  the  unfor- 
tunate fact  that  no  temperatures  are  taken  during  the  night, 
deprives  the  cases  of  almost  half  their  clinical  interest.  Possi- 
bly, conceding  the  enormous  number  of  patients  in  the  Charite, 
it  would  be  impossible  to  take  all  their  temperatures,  still  the 
temperatures  of  selected  cases  should  certainly  have  been  ob- 
served continuously  for  the  twentj^-four  hours.  (I  attempted 
to  get  the  night  temperatures,  but  found  it  was  impossible. — 
E.  F.  G.)  These  considerations  lead  us  to  believe  that,  great 
as  is  the  honor  due  to  our  honorable  and  friendly  rivals,  yet  we 
think  that  if  the  profession  will  only  awake  to  the  vast  im- 
portance of  the  discovery,  and  the  hospitals  of  London  and  the 
universities  afford  proper  facilities  for  instruction  in  bacteri- 
ology, we  yet  hope  to  hold  our  own  in  medicine !  At  present 
the  profession  suffers  from  the  restraint  of  a  foolish  Act  of 
Parliament  passed  during  the  progress  of  a  wave  of  sentimen- 
talism,  which  is  a  laugliing-stock  to  the  rest  of  scientific 
Europe,  and  which  must,  as  long  as  it  remains  in  force,  hang 
like  a  millstone  around  the  neck  of  the  experimental  physician. 
It  is  by  no  process  of  slow  development  and  technical  train- 
ing that  men  can  be  educated  into  the  rank  of  genius.  The 
instinct  of  research  is  often  present  in  the  man  widest  re- 
moved from  technical  training  schools.  If  he  is  fettered  in  the 
carr^'ing  out  of  experiments,  the  idea  of  which  is  but  momen- 
tarily presented  to  the  mind,  and  which,  if  not  acted  upon. 
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does  not  again  recur,  is  lost  forever.  How  can  such  a  man 
wait  to  carry  out  his  researches  at  a  hcensed  kiboratory  with 
all  its  red-tapeisni  and  osbstacles  to  deter  and  mortify  ? 

With  re^erard  to  comparisons  between  Koch  and  Jenner. 
All  honor  to  both,  but  the  difference  in  their  discoveries  lies  in 
the  fact  that  with  Jenner  the  discovery  was  jDurely  accidental. 
With  Koch,  on  the  contrary-,  the  discovery  has  been  syntheti- 
cal, arrived  at  by  the  laborious  putting-  together  of  isolated 
facts,  the  carrying-  out  of  prolonged  and  tedious  experiments, 
in  most  cases  extending-  over  months  and  almost  years.  The 
fruit  of  Koch's  discovery,  I  think,  all  will  allow  to  be  greater 
than  that  of  Jenner's,  for  whereas  in  the  former  all  must  allow 
its  value,  with  reg-ard  to  the  latter,  there  are,  unhappily,  still 
a  few  antivaccinationists  in  this  country. 

One  would  imagine  that  there  might,  on  microscopical 
examination  of  the  sputa,  or  other  diseased  products  of  pa- 
tients who  had  been  considerably  benefited  by  the  treatment, 
be  observed  a  chang-e  in  the  appearance  of  the  bacilli  them- 
selves owing-  to  the  action  of  lymph,  and  this  is  indeed  the 
case;  the  bacilli  are  observed  under  the  above  circumstances 
to  be  thinner,  broken  up,  bent,  scattered,  and  otherwise  de- 
g-enerated.  It  might  not  be  out  of  place  here  to  say  a  few 
words  about  the  examination  of  microscopical  preparations  of 
the  bacillus.  In  cover-g-lass  preparations  of  ordinary  tuber- 
cular sputum,  a  lens  such  as  a  Zeiss'  D  or  DD,  or  a  g-ood  Eng-- 
lish  one-sixth,  is  powerful  enough,  as  a  rule,  if  the  examination 
be  carefully  made;  but  for  sections  and  for  the  examination 
of  pus,  or  sputum,  containing-  these  degenerated  bacilli,  an  oil 
immersion  lens  is  absolutely  essential.  Abbe's  condenser 
should  always  be  used  in  the  examination  of  stained  bacteria, 
with  open  diaphragm.  For  the  convenience  of  persons  desir- 
ing to  purchase  microscopes  in  consequence  of  reading  this 
treatise,  we  would  direct  them  to  Baker,  344  High  Holborn, 
who  not  only  makes  bacteriological  microscopes,  but  sells 
those  of  Zeiss,  Lietz,  and  a  very  good  and  cheap  one-fifteenth 
oil  immersion  lens  of  Reichert,  at  the  catalogue  prices  of  these 
makers.  All  apparatus  necessary  for  bacteriological  work 
may  be  purchased  from  T.  E.  Becher  and  Co.,  of  Hatton  Wall, 
which  firm  also  supplies  Reichert's  microscopes.  The  latest 
form  of  Koch's  syringe,  which  is  very  neat  and  easj^  to  steril- 
ize, and  also  cheap,  is  supplied  in  a  case  at  5s.  by  Engelmann 
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Chavite  Strasse,  Berlin,  who  also  supplies  other  apparatus  of 
the  lig-hter  kinds  for  microscopical  purposes. 

In  conclusion,  we  beg'  to  apologize  for  any  imperfections  in 
this  unpretending- handbook,  and  believe  that  when  we  state 
that  it  has  on]3'^  been  compiled  in  forty-eight  hours  from  our 
notes  which  we  brought  back  two  days  ago,  that  this,  tog-ether 
with  the  fact  that  the  book  will  have  been  compiled,  printed, 
and  in  the  hands  of  the  reviewer  four  days  after  our  return 
from  Berlin,  will  be  accepted  as  an  excuse  for  any  minor  de- 
fects in  style  or  text. 
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Abi>omi>'AL,    surgery,     antisepsis 

in,  557 
Abscess,  anatomy  of,  37 
Abscesses,   acute,   absence  of    or- 

ganisuis  in,  30 
Acarus  folliculorum,  308 
Acid,  boric,  cosmetic  use  of,  360 
carbolic,  cosmetic  use  of,  363 
Acids,  cosmetic  use  of,  353 
Acne  pustules,  treatment.  857 
rosacea,  treatment,  358 
wash,  350,  374 
Acoria,  499 
Acrothymion,  315 
Age  as  a  factor  in  the  development 

of  bacteria,  77 
Air,  quantity  required  for  artifi- 
cial respiration,  166 
to  be  warm  lor  artificial  respi- 
ration, 165 
Albuminuria,  nervous,  335 
Alcohol,  cosmetic  use  of,  347 
Alkalies,  cosmetic  use  of,  348 
Alloxan,  cosmetic  use  of,  391 
Almond  pastes,  348,  843 
Alopecia,  409 

areata,  411,  438,  439 
furfuracea,  410 
treatment,  413,  438,  439 
Aluminium  salts,  cosmetic  use  of, 

374 
Aiubergris,  401 

Amputations,  mortality  after,  676 
Anatomy  of  part  as  a  factor  in  the 

development  of  bacteria,  66,  69 
Aiiilin  oil,  547 
Anorexia,  497 

Antagonism  of  certain  bacteria,  91 
Anthrax,  symptomatic.  67 
Antiseptic    surgery,    the    present 

position  of,  553 
Anuria,  333 
Aqua  orientalis,  380 
Arendt,  Eugene,  on  the  treatment 
of  uterine  affections  bv  massage. 
355 
Arsenic,  cosmetic  use  of.  381 

in  cancer,  631 
Artificial  respiration,  163 

respiration,    bellows    method, 
170 


Artificial  respiration,  electrical  ex- 
citation method,  173 
respiration,  expectation  from, 

177 
respiration,  Howard's  method, 

168 
respiration,   immediate  insuf- 
flation method,  169 
respiration,    intermediate    in- 
sufflation method,  170 
respiration,  manual  or  direct 

method,  167 
respiration,     Marshall     Hall's 

method,  167 
respiration,      R  i  c  h  a  r  d  s  o  n's 

method,  169 
respiration.   Smith's    method, 

168 
respiration,  Sylvester's  meth- 
od, 168 
respiration,    the   practice    of, 

167 
respiration,  theory  of,  163 
respiration,  value  of,  174 
AseiDtic  operation  and  dressings, 

100 
Asteatosis,  306 

Asthma  not  a  nasal  reflex,  139 
Atrophy  of  the  uterus,  abdominal 

massage  in,  '361 
Auvard,  A.,  on   the  newborn  in- 
fant, etc.,  183 
Axillary  glands,  cancer  of  the,  631 

Bacillus  of  chicken  cholera,  ex- 
periments with,  83 
of  mouse   septicjjemia,   experi- 
ments with,  83 
of  tetanus,  experiments  with, 

84 
pyogenes  foetidus,  15 
tuberculosis,  culture  of,  773 
tuberculosis,  description,  770 
tuberculosis,  staining  of.  771 
Bacteria,    antagonism  of   certain, 
91 
excretion  by  glands,  43 
in  animal  tissues,  the  demon- 
stration of,  511 
mode  of  entrance  into  wounds, 
97 
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Bacteria,  occurrenee   outside   the 
body,  96 

v^arying  effects  of,  8 
Bacterial  products  as  a  factor  in 
the  developiuent  of  bacteria,  63, 
65 
Bacteriological    sections,    prepar- 
ing, 547 
Balsams,  cosmetic  use  of,  363 
Barium  sulphate,  cosmetic  use  of, 

388 
Baths,  106.  320 

acid,  107 

alkaline,  107 

borax,  107 

compound  sulphur,  108 

creosote,  107 

glue,  108 

mercurial  vapor,  107 

sulphur  vapor,  107 

vapor,  106 
Belching,  nervous,  481 
Birch  Ijalsam,  350 
Bismuth  salts,  cosmetic  use  of,  376 

white,  cosmetic  use  of,  388 
Bladder,  cancer  of  the,  693 
Blanc  de  cygne,  395 

de  neige,  396 

de  pei'les  liquid,  395 

nouveau,  394 
Blood,  state  of  the,  as  a  factor  in 
the  development  of  bacteria,  78 
Blood-clot,  antibacteric  action  of, 

555 
Bone,  cancer  of,  668 
Borax,  cosmetic  use  of,  353 
Boule  de  senteui*,  405 
Brain-sand  tumor,  585 
Brandt's  method  of  examination, 

258 
BrasiHn,  cosmetic  use  of,  391 
Breast,  bandage  for,  208,  209 

cancer  of  tlie,  611 

pumi:)S,  208 
Brillantine,  419 
Bromidrosis.  310,  375 
Bromine  eruption,  749 
Bromism,  748 
Bulimia,  500 

Cacao  cream,  341 
Cachexia,  cancerous,  568 
Cachou  de  Boulogne,  465 
Calendar,  obstetric,  222 
Callosities,  313,  351,  354,  355 
Camphor  ice,  340 
Canada  balsam,  mounting  in,  524 
Cancer  a  local  disease,  587 

adenoid,  573 

and  its  complications,  565 

cause  of  death,  508 


Cancer,  colloid,  574 

cylindroid,  573 

definition,  566 

degeneration,  567 

dissemination,  567 

duration,  568 

en  cuirasse,  570 

encephaloid,  571 

epithelioma,  574 

hard,  570 

medullary,  571 

melanotic,  572 

metastasis,  567 

of  bone,  668 

of  scars,  643 

of  the  axillarv  glands,  621 

of  the  bladder,  693 

of  the  breast,  611 

of  the  eyelids,  657 

of  the  face,  657 

of  the  gums,  666 

of  the  heart,  684 

of  the  intestines,  687 

of  tlie  kidney,  696 

of  the  larynx,  683 

of  the  lips,  654 

of  the  liver,  spleen,  and  pan- 
creas, 697 

of  the  lung,  684 

of  the  mammary  gland,  615 

of  the  naso-pharynx,  664 

of  the  nipple,  611 

of  the  nose,  664 

of  the  nostrils,  657 

of  the  oesophagus,  680 

of  the  ovaries,  692 

of  the  palate,  666 

of  the  penis,  637 

of  the  peritoneum,  697 

of  the  rectum,  687 

of  the  scrotum,  639 

of  the  skin,  943 

of  the  stomach,  685 

of  the  superior  maxilla,  670 

of  the  testicle,  640 

of  the  tongue,  659 

of  the  tonsils,  667 

of  the  uterus,  623 

of  the  uterus  complicated  with 
pregnancy,  630 

of  the  vagina,  635 

of  the  vulva,  635 

osteoid,  572 

scirrhous,  570 

time  of  appearance,  568 

ulceration,  566 

varieties,  569 
Cancers  and  tumors,  difference  be- 

tAveen,  565 
Cardiac    orifice    and    oesophagus, 
sjaasms  of  the,  484 
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Carmine,  preparation  of,  390 
Carthauiine.  cosmetic  use  of,  391 
Cassolette,  405 
Castoreum,  401 
Castor-oil  pomade,  419 
Caustic  mixtures,  351 
Caustics,  lOS 

in  the  treatment  of  cancer,  619 
Causticum  acidi  chromici,  100 

argenti  nitratis.  108 

arsenicalis  compositum,  108 

depilatorium,  108 

hydrargyri  nitratis  acidi,  108 

potassje  compositum,  109 

sodii  ethylati.  109 

zinci  chloridi  compositum,  109 
Cautery,  actual,  in  epilepsy,  738 
Ceratum  labiale  rubruui,  456 
Chalk,  cosmetic  use  of,  387 
Chancre,  soft,  micrococcus  of,  31 
Chapped  hands,  378 
Chemical  irritants  as  a  factor  in 
the  development  of  bacteria,  61 
Cheyne,  W.  Watson,  on  suppura- 
tion and  septic  diseases,  1 
Gliian  turpentine  in  cancer,   621, 

633 
Chilblain,  316,   361,   365,    369,    375, 
377,  378,  379 

soap,  334 
Chloasmata,  298.  351,  373,  380,  381 
Chlorine,  cosmetic  use  of,  406 
Cholera  infantum,  219 
Choluria.  nervous,  241 
Chromidrosis,  311 
Cinnabar,  cosmetic  use  of,  392 
Civet.  401 

Classification  of  skin  diseases,  121 
Clavus,  313,  350,  351,  355,  368,  380 
Cocci  in  the  blood  without  sup- 
puration, 38 
Cold  as  a  factor  in  the  develop- 
ment of  bacteria,  58 

cream,  340,  341,  343 
Comedo  wash,  350 
Comedones,  307,  350,  366 
Concentration  of  oro:anisms,  influ- 
ence of,  on  the  development  of 
bacteria,  81 
Concurrent    growth    with    other 
bacteria  as  a  factor  in  their  de- 
velopment, 89 
Constipation  of  the  newborn,  218 
Corns,  313,  350,  351,  355,  368,  380 
Coryza  neonatorum,  316 
Cosmetic  cream,  373 
Cosmetics,  371,  384 

application  of,  398 

colored,  393 

fluid  red.  396 

fiui(i  white,  395 


Cosmetics,  historv,  372 

red,  390,  395,  396 

red  grease,  397 

removal  of,  399 

■white,  387,  395 

white  grease,  397 
Cramps  of  the  stomach,  493 
Cream,  emollient,  352 
Ci'eme  circassienne,  419 

neige,  430 
Ci'eosote  soap,  366 
Cucumber  ijomade,  341 
Cyanide  of  zinc  and  mercury  as  an 

antiseptic,  561 
Cyanosis  neonatorum,  216 
Cynorexia,  500 

Dandruff  remedies,  431 
Dehydration  of  sections,  516 
Dentifrices,  469 
Dentition,  194 
Deodorants,  406 
Depilatories,  443 

Depression  of  vitality  as  a  factor 
in  the  development  of  bacteria, 
52 
Diabetes  insipidus,  229 
Diarrhoea  of  the  newborn,  218 
Diet  as  a   factor  in   the  develop- 
ment of  bacteria,  78 
in  skin  diseases,  119 
Digestion,  state  of,  as  a  factor  in 

the  development  of  bacteria,  77 
Diseases  of  the  skin,    pharmaco- 
poeia for,  103 
Dishes,  glass,  for  sections,  516 
Dose  of  organisms,  influence  of,  on 

the  development  of  bacteria,  81 
Drainage  in  antiseptic  surgery,  560 
Dressing,  best  form  of  external,  560 
Dry  cover-glass  preparations  from 
liquids,  making  of,  529 
preparations,  making  of,  527 
Dyspepsia,  nervous,  502 

Eau  eosmetique,  343 

de  Grerlain,  380 

de  Princesse.  365 
Eclampsia,  infantile,  331 
Eczema,  facial,  treatment,  358 

of  the  newborn,  217 

of  the  nipple,  611 
Embolism  as  a  factor  in  the  devel- 
opment of  bacteria,  48 
Eosin.  cosmetic  use  of,  391 
Ephelides,  298,  301,  350.  352.  358,  367, 

368,  370,  373,  378,  379.  380 
Epilation  by  electrolysis.  414 
Epilepsy,  castration  in.  715 

cerebral  localization  in,  722 

circumcision  in,  715 
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Epilepsy,    due  to  gastric  disturb- 
ances, 7i52 
due  to  intra-nasal  stimulation, 

141 
due  to  suppression  of  fluxes,  733 
due  to  syphilis,  733 
due  to  toxic  influences,  732 
excision  of  cicatrices  in,  714 
hygiene  of,  758 
nerve  stretching  in,  714 
ovariotomy  in,  715 
prevention  of    injurv    during 

attacks,  708 
regimen  of,  759 
sexual  excitement  in,  763 
treatment  by  antispasmodics, 

740 
treatment  by  bromides,  744 
treatment  by  compression,  755 
treatment  by  electricity,  753 
treatment    by   empirical    and 

specific  drugs,  740 
treatment  by  hydrotherapeu- 

tics,  753 
treatment,  general,  731 
treatment  of  excititing  causes, 

713 
treatment  of  the  attacks,  701 
treatment  of  the  attacks,  pre- 
ventive, 701 
trephining  in,  717 
Epileptic  children,    education  of, 

760 
Epileptics,  colonizing  of,  765 

dangerous,  to  be  sequestered, 

764 
occupations  for,  763 
proportion  to  poiJulation,  763 
Ej^ithelioma,  574 

of  the  nipple,  611 
Epulis,  581 
Eructation,  481 
Erysipelas,  coccus  of,  17 

coccus  of,  relation  to  strepto- 
coccus pyogenes,  18 
Erythema,  377 

of  the  newborn,  319 
Erythematous  blotches, treatment, 

358 
Extrait  de  fleurs  de  sureau,  365 
Eyelids,  cancer  of  the,  657 

Pace,  cancer  of  the,  657 
pomade,  381 

powders  and  pastes,  384,  389 
Fat,  cosmetic  use  of,  335 
Feet,  sweating,  313,  359,  360,  363,  379 
Fere,    Ch.,    on    the  treatment  of 

epilepsy,  699 
Fevers  as  a  factor  in  the  develop- 
ment of  bacteria,  79 


Flatus,  483 
FoBtor  ex  ore,  459 
Foot  powder,  353,  360 
Freezing  inicrotome,  use  of,  513 
Freckle  wash,  350,  353,  353 
Freckles,  398,  301,  350,  353,  358,  307, 
368,  370,  373,  378,  379,  380 

Gangres^e,  pulmonary,  causation 

of,  50 
Gases  and  vapors  arresting  respi- 
ration, 177 
Gastralgia,  493 
Gastroj^legia,  479 
Gastroxynsis,  505 
Glass  capsules,  547 

dishes  for  sections,  516 
Glioma,  584 

Glycerin  cold  cream,  347 
cosmetic  use  of,  345 
lotion,  353 
paste,  346 
Glyconin,  346 
Gonococcus,  16 

Gram's  methods  of  staining,  modi- 
fled,  536,  537 
Griin,  Edward   F.,  and  Walter  D. 
Severn  on  Koch's  treatment  in 
tubercular  disease,  767 
Gums,  bleeding,  461 
cancer  of  the,  666 

Hair,  care  of  the,  416 

color  of,  408 

dyes,  431 

dyes,  mineral,  435 

dyes,  vegetable,  433 

falling  of  the,  treatment,  430 

hypertrophy  of,  414 

oils  and  pomades,  416 

structure  of,  407 

tonics,  426 

tonics,  quinine,  428 

water,  437,  430 
Hangnail,  451 
Hardening  of  tissues,  513 

reagents,  546 
Hay  fever,  136,  145 

fever,  etiology,  145 

fever,  prognosis,  154 

fever,  symptoms,  151 

fever,  treatment,  155 
Heart,  cancer  of  the,  684 
Hemorrhage,    uterine,    abdominal 

massage  in,  261 
Herpes  labialis,  456 
Huile  crystallise,  430 
Hvgiene  of  pregnancy,  185 
Hyperidrosis,  309,  311,  858,  359,  361, 
362,  379 
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Hyperinvoliition    of    the    uterus, 

abiloiainal  massage  in,  2G1 
Hypertrichosis,  41-1: 
Hysterectomy,  abdominal,  of  the 
pregnant  uterus,  UoO 
vaginal,  operation,  638 

Ice  pomade,  341 
Ichthyol,  367 
Icterus  neonatorum,  221 
Imbedding,  545 

celloidin  method,  545 
paraffin  method,  546 
Impetigo  of  the  newborn,  217 
Incubator  for  premature  children, 

200 
Index,    therapeutic,    of    skin    dis- 
eases, 126 
Indican  and  indigo  in  the  urine  in 

neuroses,  248 
Infant  feeding,  artificial,  213 

foods,  214 
Infection,  conditions  necessary  for, 
39 
laws  of,  85 
mixed,  90 
Inflammation  as  a  factor  in  the  de- 
velopment of  bacteria,  54 
Infusum  quassice  compositum,  112 
Injection,     subcutaneous    experi- 
mental, 27 
Injury  as  a  factor  in  the  develop- 
ment of  bacteria,  59 
Inoculation,  experimental,  25 
Intestinal  resection,   performance 

of,  690 
Intestines,  cancer  of  the,  687 
Inunction,  experimental,  25 
Iodine,  cosmetic  use  of,  369 

collodion,  369 
Irritants,  chemical,  as  a  factor  in 
the  development  of  bacteria, 
61 
dermal,  367 

Jacob's  ulcer,  576 
Jaundice  in  the  newborn,  221 
Jennings,     Charles    Egerton,    on 
cancer  and  its  complications,  563 

KiDXFA',  cancer  of  the,  696 
Koch-Ehrlich  method  of  staining, 

modified,  531 
Koch's  lymph,  as  an  aid  in  diag- 
nosis, 778,  782 
lymph,  description,  774,  781 
lymph,  effects  of  injection,  778 
lymph,  effects  on  bacilli,  780 
lympli,  effects  on  glands,  783 
lympli,  effects  on  joints,  784 
lymph,  effects  on  lupus,  782 


Koch's  lymph,  effects  on  phthisis, 
785 
lymph,  effects    on  tubercular 

laryngitis,  785 
lymph,  mode  of  injectien,  776 
lympli,    pi-eservation   of,    775, 

781 
lymph, reaction  after  inj ection, 

776,  782 
postulates,  773 
syringe,  775 
treatment,   illustrative  cases, 

787 
treatment  in  tubercular  dis- 
ease, 769 
Kohol,  434 

Kiihne,  H.,  on  the  demonstration 
of  bacteria  in  animal  tissues,  501> 

Laceratio:v  of    the  cervix  as  a 

cause  of  cancer,  626 
Lactation,  205 

hygiene  during,  210 
Lait  de  lilas,  344 

de  Pissenlit,  343 

virginal,  365 
Lanolin,  cosmetic  use  of,  338 

milk,  340 

pomade,  340 
Larynx,  cancer  of  the,  683 
Lead  salts,  cosmetic  use  of,  375 

white,  cosmetic  use  of,  388 
Lentigines,  298,  301,  381 
Leucocytes  as  destroyers  of  bacte- 
ria, 44 
Leucoderma,  301,  303 
Leucoplakia,  659 
Ligature,  need  of  sterilization  of, 

556 
Lilionese,  350,  352 
Lip  pomades,  457 
Lips,  cancer  of  the,  654 

care  of  the,  454 

chapped,  455 
Liqueur  styptique,  358 
Liquid  pearl,  396 
Jjiquor  trichopathicus,  428 
Lister  on  suppuration,  4 

Sir  Joseph,  on  the  ]iresent  po- 
sition of  antiseptic  surgery, 
551 
Liver,  spleen,   and  pancreas,  can- 
cer of  the,  697 
Local  and  seasonal  conditions  as 
factors  in  the    develoi^ment  of 
bacteria,  93 
Lotio  acidi  nitrici,  109 

argenti  nitratis,  109 

bismuthi  composita,  110 

carbolici,  110 

carbonis  detergens,  110 
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Lotio  cupri  sulphatis,  110 

hydrai'gyri    perch  loridi     com- 
posita,  110 

nigra,  111 

pluiiibi,  111 

sulphuris  composita,  111 

zinci  comiJosita,  111 
Lotions,  109 

Lung,  cancer  of  the,  684 
Lymphoma,  583 
Lymplio-sarcouia,  583 

Macdonald,  Granville,  on  the 

nasal  neuroses,  131 
Magnesia,  cosmetic  use  of,  387 
Mahiutrition     of     the    newborn, 

219 
Mamma,  anatomy  of  the,  202 
Mammaiy   gland,    cancer  of  the, 

615 
Massage,  abdominal,  in  atrophy  of 
the  uterus,  261 
abdominal,  in  hyperin volution 

of  the  uterus,  261 
abdominal,  in   maljjosition  of 

the  uterus,  263 
abdominal,  in  parametritis,  262 
abdomnial,  in  perimetritis,  262 
abdominal,  in  rectocele,  266 
abdominal,  in  uterine  hemor- 
rhage, 261 
abdominal,   modus    operandi, 

259 
abdominal,  results  of,  260 
treatment  of  uterine  affections 
by,  257 
Mastitis,  cause  of,  22 

of  the  newborn,  217 
Maxilla,  superior,  cancer  of  the,  670 
Melituria,  nervous,  237 
Mercurial  salts,  cosmetic  use  of, 

376 
Merycismus,  490 

Metallic  salts,  cosmetic  use  of,  374 
Methvlen  blue  as  a  staining  agent, 
'521 
blue,  methods  of  using,  521 
Micrococcus  pyogenes  tenuis,  14 
Micro-organisms  in  the  blood  rap- 
idly killed,  40 
Microscope,  Reichert's  model,  548 
Microscopes,  547 
Microtome,  choice  of,  512 
freezing,  use  of,  513 
Katsch's,  543 
necessity  for,  512 
Reichert's,  544 
Microtomes,  541 

Williams',  542 
Milk,  composition  of  the,  204 
cosmetic,  353 


Mistui'a  acida,  112 

acida  aperiens.  111 

alkalina,  112 

alkalina  purgans  vel  alba,  112 

aumionicK  composita,  113 

arsenicalis  alkalina,  113 

ferri  acida,  112 

ferri  arsenicalis  acida,  113 

hydrargyri  iodidi,  113 

potassii  iodidi,  114 
Mixtures,  111 

Mounting  in  Canada  balsam,  524 
Mouth,  acids  and  alkalies  for,  462 

antiseptics  for,  465 

astringents  for,  463 

care  of  the,  453 

washes,  466-468 
Movements,  synnuetrical,  706 

N^Yl,  297,  301,  355 

Nail  paste,  449 
jxjwder,  449 

Nails,  care  of  the,  446 

hypertrophy  of  the,  451 
ingrown,  452 

Naphthol,  cosmetic  use  of,  362 

Nasal  neuroses,  the,  133 

reflexes,  pathological,  134 
reflexes,  physiological,  133 

Naso-pharynx,  cancer  of  the,  664 

Nausea,  498,  502 

Nervous  system,  influence  on  the 
secretions,  225 

Neuroses,  the  nasal,  133 

Newborn  infant,  bathing,  199 
infant,  care  of  cord,  193 
infant,  cradle,  201 
infant,  digestion  of,  196 
infant,  dress  of,  198 
infant,  hygiene  of,  198 
infant,  nourishment,  202 
infant,  open-air  exercise,  201 
infant,  pathology,  216 
infant,  physiology,  188 
infant,  pulse  of,  191 
infant,  respiration  of,  191 
infant,  room,  201 
infant,  scales  for  weighing,  190 
infant,  skin  of,  197 
infant,  temperature  of,  191 
infant,  vaccination,  201 
infant,  weight  of,  188 

Nipple,  cancer  of  the,  611 
eczema  of  the,  611 
epithelioma  of  the,  611 
Paget's  disease  of  the,  611 

Nipples,  fissured,  208 
sore,  351,  378 

Nose,  cancer  of  the,  664 

Nostrils,  cancer  of  the,  657 

Nursing  by  animals,  212 
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Nursin«r,  cessation,  209 
CDiiiplicatious,  207 
frequency,  etc.,  200 
quantity,  207 

Obstetric  calendar,  222 

(Ji^dema  neonatorum.  216 

LEsophagus,  cancer  of  the,  680 
spasms  of   the  cardiac  orifice 
and,  484 

Oil,  cosmetic  use  of,  388 

Oils,  ethereal.  402 

ethereal,  distillation  of,  403 
ethereal,  entieurage  of,  404 
ethereal,  maceration  of,  403 

Ointments,  114 

Oliguria,  233 

Onychia,  4.'J1 

Ophthalmia  neonatorum,  216 

Oriental  cream,  896 

Osteo-myelitis.  development  of,  69 

Ovaries,  cancer  of  the,  692 

Oxaluria,  nervous,  246 

Paget's  disease  of  the  nipple,  611 
Palate,  cancer  of  the,  666 
Parametritis,  al^dominal  massage 

in,  262 
Paronychia,  451 
Paschkis,  Heinrich,  on  cosmetics, 

269 
Peau  d'Espagne,  405 
Penis,  cancer  of  the,  637 
Perfumes,  cosmetic  use  of,  400 
Perimetritis,    abdominal  massage 

in,  262 
Peristaltic  unrest,  492 
Peritoneum,  absoi'ptive  power  of, 
73 
cancer  of  the,  097 
Peritonitis,  supjjurative,  73 
Pernio,  316,  361,  865.  869,   375,  377, 

378,  879 
Peyer,  Alexander,  on  affections  of 
the  stomach    in   diseases  of 
the  male  genital  organs,  473 
Alexander,  on  the  urine  in  neu- 
rotic diseases,  223 
Phagocytes,  action  of,  554 
Phagocytosis,  44 
Pharmacopoeia  for  diseases  of  the 

skin.  103 
Phosphaturia,  245 
Pills,  117 
Pilula  aperiens,  118 

ajjeriens  alteratlva,  118 
arsenical  is,  117 
arsenicalis  composita,  118 
hydi-argyri  cum  creta  et  pul- 

veris  Doveri,  118 
hydrargyri  cum  ferro,  118 


Pilula  hydrargyri  iodidi  rubri,  119 

hydvargyri  tannatis,  119 
Pistachio  meal,  342 
Plaster,  gray,  382 
Pneumonia  coccus,  16 
Point  of  inoculation  as  a  factor  in 
the  development  of  bacteria,  66 
Polvuria,  nervous,  226 
Pomatum,  roll,  420.  421 
Pommade  de  Tuthie,  378 

philocome,  419 
Potassa  cream,  351 
Potassium  permanganate,  cosme- 
tic use  of,  406 
Poudre  de  perle,  394 
Powders,  bean  meal,  383 
cosmetic,  353,  382 
orris,  383 
rice,  383 
starch,  383 
toilet,  393 
Avheat,  383 
Predisposition  as  a  factor  in  the 

development  of  bacteria,  80 
Pregnancy,  hygiene  of,  185 
Proteus      vulgaris,      experiments 

with,  82 
Psammoma,  585 
Pseudo-pneumococcus,      Passefs, 

15 
Pyaemia,  etiology  of,  50 
Pvogenic    organisms,    description 
of,  10 
organisms,  frequency  of  occur- 
rence of  each  variety,  21 
organisms    in    disease,    occur- 
rence of,  21 

Rectocele,    abdominal    massage 

in,  266 
Rectum,  cancer  of  the,  687 
Red,  fluid,  396 
Regurgitation,  488 
Reposition  of  a  displaced  uterus, 

264 
Resins,  cosmetic  use  of,  363 
Respiration,     artificial,     163;     see 

Artificial 
Richardson,   Benjamin  Ward,   on 

artificial  respiration,  161 
Rodent  ulcer,  576 
Rosalinde,  397 
Rose  liquide,  396 
Rosenbach's  oval  coccus,  14 
Rouge  en  pot,  395 
Rumination,  490 

Sachets,  405 

Saffron,  cosmetic  use  of,  391 

Sarcoma,  578 

angiolithic,  586 
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Sarcoma,  definition,  578 

giant-celled,  581 

hemorrhagic,  583 

melanotic,  582 

mixed-celled,  582 

of  bone,  668 

of  clavicle,  671 

of  femur,  073 

of  humerus,  672 

of  maxilla,  670 

of  radius  and  ulna,  673 

of  scapula,  671 

of  tibia  and  fibula,  674 

round-celled,  580 

spindle-called,  580 

varieties,  580 
vSaunders'  Bloom  of  Ninon,  394 
Scald-head,  217 
Scars,  cancer  of,  643 
Schnouda,  398 
Scirrhus,  570 

Scrotum,  cancer  of  the,  639 
Seborrhoea,  306,  361,  362,  372 

oleosa,  306,  350 

sicca,  306 
Sections,  dehydration  of,  516 

glass  dishes  for,  516 

preparation  of,  511,  547 

staining  of,  518 
Severn,  Walter  1).,  and  Edward  F. 
Grim  on  Koch's  treatment  in  tu- 
bercular disease,  767 
Sex  as  a  factor  in  the  development 

of  bacteria,  77 
Silica,  cosmetic  use  of,  387 
Skin,  abnormal  pigmentation,  297 

anatomy  of  the,  294 

cancer  of  the,  643 

change  of  color,  296 

diseases,  classification,  121 

diseases,  diet  in,  119 

diseases,    pharmacopoeia     for, 
103 

diseases,  therapeutic  index,  126 

exfoliation  of  the,  306 

fissured,  351 

k^stre  of  the,  303 

scaly,  379,  380 

smoothness  of  the,  304 

wrinkles  of  the,  304 
Smoking  as  a  cause  of  cancer,  655 
Sneezing,  mechanism  of,  136 

paroxysmal,  145 

purpose  of,  135 
Soap,  action  of,  322 

chilblain,  334 

cosmetic  use  of,  321 

formulje  for,  334 

manufacture  of,  328 

powders,  332 

spirits,  333 


Soap,  toilet,  326 
varieties  of,  323 
with  excess  of  fat,  330 
yolk  of  egg,  423 
Spasms  of  the  cardiac  orifice  and 

oesophagus,  484 
Species,  infiuence  of,  on  the  devel- 
opment of  bacteria,  80 
Spray,  inefficiency  of,  558 
Staining,  black-brown  and  fuchsin 
method,  534 
double,  of  bacteria,  533 
double,   of  bacteria,  with  car- 
mine and  violet,  537 
double,  of  bacteria,  with  ear- 
mine,  fuchsin,  and  acitl  vio- 
let, 535 
fluids,  formulse  for,  539 
fuchsin,  530,  531,  533 
Gram's  methods,  modified,  536, 

537 
Koch-Ehrlich    method,    modi- 
fied, 531 
methylen  blue,  521 
multiple,  527 
of  sections,  518 
triple,  of  tubercle  bacilli,  532 
violet  methods,  535 
Staphylococcus  and  streptococcus, 
action  of,  22 
cereus  albus,  14 
cereus  flavus,  14 
flavescens,  15 
pj'ogenes  albus,  12 
pyogenes    albus,   experiments 

with,  84 
pyogenes  aureus,  11 
pyogenes  aureus,  experiments 

"with,  84 
pyogenes  citreus,  12 
Startin,  James:  Pharmacopoeia  for 

diseases  of  the  skin,  103 
Status    epilepticus,    treatment  of 

709 
Stomach,  atony  of  the,  479 
cancer  of  the,  685 
cramps  of  the,  493 
motor  neuroses  of  the,  479 
reflex  affections  of  the,  475 
secretory  neuroses  of  the,  504 
sensation  of  emptiness,  502 
sensory  neuroses  of  the,  496 
Strangles  in  horses,  cause  of,  24 
Streptococcus  pyogenes,  13 
Sulphur,  cosmetic  use  of,  370 
lotion,  372 
paste,  373 
pomade,  372 
soap,  373 
Sunburn,  treatment,  361,  379,  381 
Suppuration  and  septic  diseases,  3 
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Suppuration  caused  by  cocci,  2;J 

experimental,  215 

experimental,  in  animals,  31 

factors  necessary  to,  ;!7 

historical  notes  of,  4 

relation  of  micro-organisms  to, 
30 
Surgery,  abdominal,  antisepsis  in, 
557 

antiseptic,    the    present    posi- 
tion of,  553 

general,  antisepsis  in,  557 
Swan's  down,  394 
Sweat  powder,  379 
Syphilis  as  a  cause  of  caneer,  (i56 

Table  for  determining  time  of  de- 
livery from  date  of  last  menstru- 
ation, 222 
Talc,  cosmetic  use  of,  387 
Tannin,  cosmetic  use  of,  361 
Tar,  cosmetic  use  of,  363 

soap,  366 
Tattooing,  300 
Teeth,  care  of  the,  457 
eruption  of,  194 
incrustations  (tartar),  458 
jagged,  as  a  cause  of  cancer, 
656 
Tension  as  a  factor  in  the  develop 

ment  of  bacteria,  80 
Testicle,  cancer  of  the,  640 
Therapeutic    index    of    skin  dis- 
eases, 126 
Thrush  of  the  newborn,  218 
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